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missible latitude in the displacement of batteries away frorr
the optimum gun ring is such that the system is sufficientl)
flexible to assure near-maximum effectiveness over a con-
siderable spread of conditions, or to accommodate adjust
ment to terrain. The principles involved have been ap-
proved for resident and extension course instruction an
revision of appropriate field manuals. The details of em-
ployment, in accordance with these new concepts, now ma)
be found in Special Text AAA & GM-4, Employment 0/
Hewy AAA in an AAA Defense, published recently b)
MA and Gl\l Branch, TAS, Fort Bliss, Texas. (This text
may be purchased through the School Book Department
for 50 cents per copy.)

The purpose of this article is to present the underlying
principles and the general features of this new approach
to the problem of AAA gun employment.

ANTIAIRCRAFT JOURNAL

If this nation has to go to war tomorrow or at some future
date, how many 1\1\1\ gun units should be activated to meet
our initial 1\1\1\ defense requirements for the continental
L1. S. alone? How many additional 1\AA units would we
need to protect our existing advanced bases?

If, in the initial phase of such assumed hostilities, you
find that yOUare the AAA defense commander of an im-
portant ar~a such as New York City, how many A1\A gun
batteries would you require to shoot down at least 50 per
cent of all attacking aircraft? On the other hand, if as de-
fense commander of the same area you have available a
specified number of gun batteries, what percentage of at-
tacking aircraft can you then expect your defense to shoot
down? I-low good is your A1\1\ defense?

During \Vorld \Var ll, the means for determining ac-
curate solutions to the above questions were not available
to the antiaircraft artillerv officer. 1\t that time, and until
recent date, the dispositi~n of heavy antiaircraft artillery
materiel for defense of objectives from air attack was based
on two rules of thumb: the gun density and 75° rules.
Such doctrine failed to provide a quantitative measurement
of gun defense capabilities. Recent developments have
changed all this. As a result of extensive experimental
firings, a new improved tactical doctrine for employment
of heaV\' 1\1\A in 1\1\ defense has been evolved bv the Re-
search ~nd Analysis Department, AAA and Gl\( Branch,
TAS, Fort Bliss, Texas.

The two basic concepts of this new doctrine are:

I. Attrition Hate.
2. Optimum Gun Hing.

Attrition Hate is the percentage of attacking aircraft
which a given M defense will destroy. The Optimum Gun
Ring is the location of gun batteries about the defended
area in order to maximize the effectiveness of individual
firing units. The application of these concepts furnishes a
sound basis for the determination of the materiel require-
ments for a defense, as well as the efficient siting of the
materiel employed. LInder these concepts, the defense lay-
out can be designed to achieve attrition against attacking
enemy aircraft at whatever rate is dictated by the importance
and vulnerability of the objective. In the typical disposition,
batteries are evenly spaced around the objective on the
optimum gun ring. The number of batteries on this gun
ring is varied according to the attrition rate desired. Per-
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--:AL DOCTRINvr~~'so
~NA QUANTITATIVE BASIS

By Major John H. Wiggs, CAC and Captain
Gordon M. Gershon, CAC

BASIS FOR DEVELOPMENT

In order to dcvelop the new concepts of attrition rate and
optimum gun ring, a basic unit of measurement of effective-
ness of present AAA fire units had to be established. The
unit of measurement which was chosen was the Single Shot
Probability. Single shot probability is defined as the prob-
abilitv that one round fired at an aircraft will kill that air-
craft.' TI1C tenn "kill" is distinguished from a hit in that
it refers to actual destruction of a target as a direct result
of antiaircraft fire, whereas, a "hit" has many connotations.
To avoid ambiguities, single shot probability is based on
killing the target and is detennined from two independent
factors, both related to the capabilities and characteristics
of the fire unit. These factors are accuracy and lethality.

Accuracy data are the total firing errors of the battery
to include present position, prediction and ballistic errors.
These total errors are the deviations of bursts from the air-
craft. Prior to the spring of 1948, accuracy data for the
90mm and the 120111m (4.7") fire units were not available.
At that time, the Research and Analysis Department com-
pleted an extensive firing experiment on the Oro Grande,
New 1\ lexico, artillery range. This firing experiment was

I started in the fall of 1945, and over a period of three and
one-half years more than 50,000 rounds of ammunition
were fired at aerial targets. The entire experiment was con-
ducted under closely controlled conditions with special pre-

, cision recording and measuring equipment being used to
insure accurate measurements. These raw experimental
data were then processed and analyzed by statisticalmeth-
ods; the final result being the total firing errors expressed

) as standard deviations for the entire field of fire of the fire
units.

, Having the accuracy data available or knowino how close• 0
to the aircraft the burst will occur under various conditions,

I we now must be concerned with the damage potentialities
of these bursting projectiles under the same conditions.
This damage potential, to be more specific, is the lethality
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of the projectile. Accuracy deals with the probabilitv that
a burst will occur at a certain distance from the aircraft
while lethality may be expressed as the probability that the
aircraft will be killcd bv that burst. Lethalitv data was made
available as the resul( of extensive experimentation con-
ducted by civilian research agencies under contract to the
Ordnance Department. The basis of the lethality experi-
ment was the detonating of projectiles in close proximity to
actual combat type aircraft and evaluatino the effects of, 0
the resulting damage.

The accuracy and lethality data, as described above, when
l)rol)cr]v combined will yield sinole shot l)robabilitv values

J ~ 0 J

for each tnJe of fire unit. It is important to recognize that
there is no one value of single shot probability for any par-
ticular type fire unit. Rather, single shot probabilities are
dependent upon specific conditions, the more important
being aircraft speed, slant range to target, type fire unit to

include radar, director and guns, and type fuze. For this
reason, it has been necessary to determine single shot prob-
abilitv values for various conditions which may be expected
to oc'cur in combat. This has been accomplished by the
Research and Analysis Department. Thus, for the first time,
U. S. antiaircraft gun units have been evaluated in terms
of their ability to shoot down enemy aircraft.

The principal use of these values is to determine the ca-
pabilities of a particular antiaircraft fire unit against attack-
ing aircraft. Knowing the capabilities of the individual fire
units composing an antiaircraft defense, it is then possible
to evaluate the over-all capabilities of the entire defense.

AA COl\IPUTER

To compute manually the engagement effectiveness of
each individual fire unit of a defense would be a long and
tedious process and is not practical for use in the field, even
in the case of a small defense. In order to facilitate the com-
putation of engagement effectiveness of fire units and also
to provide a valuable analytical tool for antiaircraft artil-
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lery defense planners the AA Computer has been de\'eloped.
The AA Computer is a graphical representation of the

capabilities of an antiaircraft fire unit for specified condi-
tions of enemy air attack. Figure I shows the more im-
portant features of a typical AA Computer. The antiaircraft
fire unit is represented by the small cross in the center of
the computer. The small circle centered around the cross
represents the dead area of the battery at a specific altitude
of attack and the outer circle indicates the maximum hori-
zontal range of the battery at this altitude. Therefore, the
area between the inner and outer circles represents the ef-
fective field of fire and the contour lines shown within this
area are graduated in terms of the effectiveness of the fire
unit as it engages aircraft flying through the field of fire.
Although it is not anticipated that these computers will be
produced by troops in the field, the details of the method
of construction can be found in Ti\ 1 44-260, Flak Analysis.

\Vith the proper AA Computer drawn to map scale it
becomes a simple task to determine the total effectiveness of
an individual fire unit of a defense against any aircraft at-
tack (single or formation) being considered. It is no longer
necessary to consider individual single shot probability val-
ues, as such values are incorporated into the computer in
the form of effectiveness contour lines. Thus, with the AA
Computer, we have a means of predicting each fire unit's
abilitv to shoot down enemv aircraft for expected condi-
tions 'of attack. \Vith such a' convenient yardstick a sound
basis is available for planning the employment of our anti-
aircraft gun units.

OPTIMUM GUN RING

The first question that arises in the employment of anti-
aircraft is the siting of the individual fire units. \Vhere
should they be located with respect to the defended area?
In general, batteries evenly spaced on a ring around the de-
fended area produce a balanced defense, providing a mini-
mum number of batteries are employed to insure a con-
tinuity of defense. The distance of this ring of batteries
from the objective affects the over-all strength of the de-
fense. If we go to one extreme and locate our batteries too
far out from the objective, we will lose considerable over-all
effectiveness; similarly, if we go to the other extreme and
bring the batteries too close to the objective, we will again
lose some of our over-all effectiveness. Since these two ex-
tremes are not desirable for the location of our gun ring,
we must seek a ring somewhere between them in order to
insure that the maximum effectiveness of our batteries can
be exploited.

The next step, then, is to use the AA Computers to de-
termine, in advance, the optimum gun ring for each set
of expected attack conditions. This predetermined location
of the optimum gun ring, with respect to the objective, de-
pends upon the size of the objective, the caliber of the de-
fending weapons and the expected conditions of attack.
The procedure is to plot the objective and bomb run limits,
and then with the appropriate M Computer analyze a
sequence of gun rings at varying distances from the objec-
tive until the analvsis results in a maximum attrition rate
for a particular gu~ ring. This procedure locates the opti-

.mum gun ring for one set of specified conditions and, in a
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like manner, the optimum gun ring is detem1ined for an)
set of expected conditions. Figure 2 shows the results 01
graphically detennining an optimum gun ring for one se'
of conditions. This curve represents the effectiveness of a
fire unit at varying distances from the center of the objec.
tive. It should be noted that as the gun ring is moved farther
from the objective, the effectiveness increases up to SOmf
maximum value and thereafter the effectiveness decreases.
This point of maximum effectiveness, represented by the
peak of the curve, determines the location of the optimuIT
gun rmg.

90% ZONE

\Vhen terrain difficulties and other limiting factors pro
hibit the location of batteries on the optimum gun ring, it
is desirable to establish a zone of pemlissible displacement.
\\'ith the optimum gun ring values determined for various
conditions, it is a simple matter to determine correspond.
ing 90% zones. This 90% zone is a region on either side
of the optimum gun ring wherein at least 90% of the maxil
mum effectiveness of a battery can be e}.:ploited. Figure 2
illustrates the limits of a 90% zone with respect to one
optimum gun ring. By selecting a gun ring anywhere withinl
the 90% zone, the maximum possible effectiveness of a
battery is reduced by not more than 107'0. The width of
the 90% zone is usually sufficient to allow the defense com.
mander a wide latitude in emplacing his weapons.

ATTRITION RATE

By knowing in advance that we are going to employ our
batteries on the optimum gun ring, or at least within the
90% zone, we can determine the number of batteries need.
ed to meet the requirements for the defense, or more specifi.
cally to obtain the desired attrition rate against attacking
aircraft.

Attrition rate is the unit of measurement which is em.
ployed to express the effectiveness of air defense agencies.
In the AM defense problem it is the percentage of attack.
ing aircraft which the defense is required to destroy or
which a defense is capable of destroying. The over-all air
defense attrition rate results from the joint efforts of all
air defense agencies to include fighter aircraft, guided mis-
siles and AM guns. Each of these agencies will be capable
of exacting a certain portion of the over-all attrition rate

ANTIAIRCRAFT JOURNAL



but in this article we will be concerned only with that por-
[ion contributed by AM guns.

Before the antiaircraft defense design can be accom-
plished in accordance with the new concepts, the attrition
rate desired for the defense must be determined. This task
\\.ill usually be accomplished at high planning level and the
attrition rate selected will depend on many factors. Some
of the more important are:

1. Ability of the enemy to attack the objective.
2. Destructive power of enemy weapons.
3. Ability of the objective to absorb hits and recO\'er

(recuperability).
4. Importance of the objective to the war effort in

terms of the availability and economical use of anti-
aircraft materiel.

It should be pointed out at this time that attrition rates
of 10070, the destruction of all attacking aircraft, are not
theoretically possible and are certainly not practical when
the normal availability of AAA gun materiel is considered.
[\n infinite number of fire units would be required to at-
tempt an attrition rate of 100% and even then the laws of
probability would not guarantee this attainment in every
instance. Since we cannot hope to attain such high attrition
rates, we must concern ourselves with more reasonable goals
and accept the fact that in any future war, some bombs will
fall on our defended areas. Very high rates should be speci-
fied only for extremely important defended areas.

AmITIOl\' RATE NOl\IOCRAl\I

To facilitate the determination of materiel requirement,
the Attrition Rate Nomogram has been developed. This
device is merely a graphical solution to the mathematical
equation for the detennination of the materiel requirements
of a defense. The general features of an Attrition Rate
Nomogram are illustrated by Figure 3. Heferring to this
illustration, the right-hand scale represents the radius of
the objective, the left-hand scale represents the attrition rate
requirement for the defense, and the diagonal scale indi-
cates- units of materiel. To detennine the number of bat-
teries required for a defense, it is necessary first to choose
the appropriate nomogram based on the expected conditions
of attack and the type of fire units to be employed. The solu-
tion is resolved into the following steps:

1. i\'leasure the radius of the defended area.
2. Enter Radius of Objective Scale with the radius of

the defended area.
3. Connect the point of entry on the Radius of Ob-

jective Scale, with a straight line, to a point on the
Attrition Rate Scale, which corresponds to the at-
trition rate requirements for the defense.

4. Read the number of batteries required at the inter-
section of the straight line and the Batteries' scale.

The answer secured by following the above procedure
gives the units of materiel needed based on the attrition
rate requirements and on the use of a gun ring which falls
at least within the 90% zone.

Thus, we have the means of determining the materiel
requirements to accomplish any assigned mission. The
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amount of materiel needed will depend upon how well or
what degree we wish to defend a particular area. This is
the basis of the attrition rate concept.

DEFENSE DESIGN

\Ve now have at our disposal the principal tools needed
to proceed with the design of antiaircraft defenses, using a
quantitative approach. These tools are the AA Computer,
Optimum Gun Ring Tables and Attrition Hate Nomograms
and such tools are to be furnished to antiaircraft defense
designers. In the near future, these tools will be available
for various speeds, altitudes, and formations of attack when
employing present antiaircraft materiel.

The actual planning of a gun defense starts when the at-
trition rate to be imposed upon the enemy is decided either
by high planning level in the case of the strategic areas
within the continental United States or perhaps by lower
commanders in overseas Theaters. This rate, when applied
to a particular defense, is the desired attrition rate. Once
the desired attrition rate and the operational efficiency for
the defense have been determined, the general procedure
for the design of the defense is as follows:

1. Plot the objective, bomb release line, and possible
aircraft bomb approaches ever)' thirty degrees about
the objective.
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2. Correct tile desired ..ttntlOlI rate for tile f?:\.'pected
comhat operatiOlla1 efftciency of tile defense to de-
termine tile desigll attritioll rate.

3. Determine the llllmher of hatteries necessary to oh-
tain the design attrition rate hy using tile appro-
priate attrition rate nomogram.

4. Deterrlline the optimum gun rillg «lid the corre-
sponding 90% =Olle fro-m tile appropriate optimum
gun ring table.

). Select a gllll ring (either the optimllm glm rillg or
a ring within the 90% zone) which offers tile least
terrain difftclIlties for siting the batteries. Plot this
glln rillg on the map or overlay.

6. Locate tile hatteries, as determined from tIle n0l1o-
gram, apprro.:imatel)' evellly spaced abollt tlIe oh-
jective on tile gllll rillg as plotted.

7. 'Vith tile appropriate AA COll/pllter, analyze the
defellse after actl/al. batter)' locatiolls IWl'e heell de-
terrllilled mid, lpitll tile reslllts of tlds allalysis, COII-

strItet ml effectivelless clock ill terms of attritioll
rate.

S. B)' appropriate relocatioll of batteries, correct all)'
ullbalmlce of tlle defe1lse illdiCiltea by tIle allalysis.

Figure 4 shows the general appearance of an antiaircraft
OUll defense which has been desioncd in accordance with
I:> I:> •

the optimum gun ring and attrition rate concepts. It wIll
be noted that all batteries have been located outside of the
bomb release line. Hecent increases in the speed and alti-
tudes of possible bomber attacks require that each battery
enoaoe the taroets throuohout its field of fire. Therefore,

I:> I:> I:> I:>

large portions of the field of fire of a battery which are in-
side the bomb release line do little to prevent bomb damage
to the objective. On the other hand, the placing of the guns
on the optimum gun ring allows the most effective portion
of the field of fire to be presented to the attacking aircraft
before bombs arc released.

Figure 5 illustrates the appearance of a balanced attrition

900

Figure 4.

6

AAA, EFFECTIVENESS CLOCK

Figure 5.

rate effectiveness clock, which might have resulted from an
analvsis of the defense of Fioure 4. This effectiveness clock, I:>

is a graphical presentation of the defense capabilities against
anv direction of attack. An antiaircraft defense which is
w;ak against one or more possible directions of attack is
undesirable in that it invites exploitation. Such an un- I
balance will be quickly revealed by proper analysis with I
the results shown by the effectiveness clock. Figure 6 is .an I

example of an effectiveness clock plotted for defense whIch
is not properly balanced and would invite e:-.:ploitation in
the sector 30 to 90 degrees.

The general procedure for defense design, as outlined
above, must be modified for certain special situations as
thev occur in the field. For example, strong prevailing
wi~ds at high altitudes, forced routes of approach, limita-
tions on availability of materiel and extreme difficulties of
terrain will frequently be encountered. These complica-
tions do not invalidate the principles of defense design, but
merely require some adaptations and additional steps in the
design procedure.

In all but extreme cases the variations in the number and
positions of the batteries can be controlled in order to pro-
duce the desired effect aoainst enemv formations within

I:> '

the limitations of the weapons assigned.

OPERATIONAL EFFICIENCY

As pointed out earlier, desired attrition rates must be cor-
rected for the expected combat operational efficiency of
the defense to determine design attrition rates. The ques-
tion now arises, "\\That is meant by operational efficiency
of a defense and how is it determined?" This question can
best be answered by considering the operational difficulties
which are encountered bv antiaircraft units operating in
the field under wartime c~nditions. Operational difficulties
are those obstacles encountered during combat which pre-
vent the maximum exploitation of defense capabilities.

ANTIAIRCRAFT JOURNAL



Typical operational difficulties encountered during \Vorld
War II were: lack of clearance to fire, insufficient early
warning. rules of engagement, materiel failures. and othe;s
of which the reader is well aware. The effect of these diffi-
culties is to reduce the efficiency of the defense below the
theoretical maximum.

For the purpose of determining operational efficiency fac-
IOrs we classify the effects of the individual operational
difficulties into two groups. Group I includes those difficul-
ties and their frequencies of occurrence which prevent the
defense from even engaging presented targets. Group II
includes those difficulties and their frequencies of occur-
rence which prevent fire units of the defense from engag-
ing the targets to their maximum capabilities.

A study was conducted by the Hesearch and Analvsis
Departme'nt for the purpose ~f determining the cause ;nd
frequency of the operational difficulties which limited the
effectiveness of our antiaircraft defenses during \Vorld \Var
II (reference Technical Heport No. II, 1\AA OPER1\-
TIONAL DIFFIClILTIES-\VORLD \VAH II). From
these operational difficulties two efficiency factors for \Vorld
War II conditions have been determined. Thev are the en-
Qaoement and the batten.' operational efficienc~' factors.
:=> " • J •

The enoaoement factor is defined as the estimated per-
" "centaoe of attackino aircraft that a defense can be expected

" "to engage due to the limitations imposed by operational
difficulties of Group 1. 11lis means that a considerable num-
ber of" aircraft are not actually engaged, even though they
come within range of some portion of the defense. It fol-
lows that an)' attrition rate which is greater than the per-
centage of aircraft that is likely to be engaged by the de-
fense is obviously impossible to attain. In other words, no
attrition rate can be greater than the engagement factor.

The battery operational efficiency factor is an estimate
of the percentage of maximum effectiveness that is attained
during engagements by the batteries of the defense. This
factor is limited by the operational difficulties of Group II.

By applying these two factors to the desired attrition rate
we are able to correct for failure to engage targets at all as
well as failure to fire at maximum effectiveness. The result
of these corrections is the design attrition rate which is used
to determine materiel requirements from the attrition rate
nomogram. Since the design attrition rate is always higher
than the desired attrition rate, we are, in effect, correcting
for operational difficulties in advance by allocating addi-
tional batteries to the defense.

Although the efficiency factors mentioned herein are
based on \Vorld \Var II operational difficulties, such factors
may be used as a guide for the estimation or prediction of
efficiency in the future. Furthermore, through the use of
suitable standard AA After Action Reports in future wars,
these estimates may be refined and kept current as the war
progresses.

ApPLICATION To OTHER AAA \VEAPONS

At present, these concepts presented herein are applicable
with greatest reliability to present and future conventional
type heavy antiaircraft artillery. The same concepts, how-
ever, are applicable to guided missiles of the future. For
AAA automatic weapons the accuracy of fire is now so de-
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Figure 6.

pendent upon the state of training of manning personnel
that these concepts can not be accurately applied. \ Vith an)'
future improvement or refinement in the fire control meth-
ods for AAA automatic weapons, these same concepts also
would be applicable to those weapons.

ADVA,."'TAGES

\Vith the acceptance of this new tactical doctrine for
emI)lovment of antiaircraft ouns we have secured for our-, ::>
selves many advantages. Some of these are:

1. Alakes mlnilflble an aCC1lmte method of deterllliniHg
mobilization requirements and other logistiCllI prob-
lems pertaining to mltiaircmft gun units.

2. Provides an accurate mId econollliCllI method of
alloCllting gun units to various defenses on the basis
of actual requirements.

3. Provides an eff1cient method of employing gU1I /IIlits
about mlY given defense.

4. Furnishes a system of gun defense design tll11t is
~e:\"ible, as indicated below:
a. 'Vide latitllde of permissible displacement of se-

lected gun ring (90% zone) from indiCllted op-
timum gun ring.

b. A guide for eff1cient defense design for any given
set of conditions.

c. Easily applied to new weapo1ls.

). F ltrlzislzes the memzs by which the defense com-
mander Clln, at all times, l/lwe mr l1CC1lrate,graphi-
cal pictllre of his defense cnpabilities.

No longer do we have to guess as to the answers to the
important questions cited at the beginning of this article.
This new tactical doctrine provides us with the solution to
all of these problems and places AAA gun employment on
a sound quantitative basis.
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HOperatiotl Maverick" Aids New York's ORC Program
Organized Reserve Corps units in New York City and

nearby New Jersey communities are feeling the effect of
a "transfusion" of new blood resulting from a month-long
publicity and information program carried out under the
name of "Operation Maverick."

In terms of results, "Maverick" secured more than 1"
500 enlistments, handled 3,000 requests for information
received through the mails, and received reports of 33,000
"sales talks" by active Reservists who had told the ORC
story to prospective recruits.

"Operation l\ laverick" began its planning stage early in
October when a group of major Reserve unit commanders,
alarmed over lagging enlistments and a steady drain on the
strength of their organizations through discharges, formed
a committee of which rdaj. Gen. Julius Ochs Adler, com-
manding the 77th Infantry Division, ORC, was chairman,
The general outline of "Operation rvlaverick" was evolved
by Gen. Adler's Committee, within a policy framework
approved by [\ !aj. Gen, Lawrence C. Jaynes, Commander
of the New York-New Jersey 1\lilitary District.

Actual detailed work on "Operation Maverick" began
with a meeting of senior unit commanders at Hunter Col-
lege, New York City, on 27 October. 1\ lany of these same
unit commanders, or ofIicers selected bv them, were formed
into a general advisory committee which met weekly dur-
ing "Operation Mm'erick" to report on the activity of their
own units and to make suggestions or requests.

The campaign itself opened at a mass meeting in the
Kingsbridge Armory, in the Bronx, which was addressed by
General of The Army Dwight D. Eisenhower; Lieut. Gen.
\Valter Bedell Smith, First Army Commander, Gen. Adler
and Gen. '\'hitcomb. The audience of 10,000 was com-
posed principally of Reservists and their friends. Reporters
and cameramen from The Associated Press, The United
Press, The International News Service and the major New
York daily newspapers covered the meeting.

In the campaign which ended its active phase just before
Christmas, Gen. \Vhitcomb stressed the point that "Op-
eration Maverick" was not primarily a recruiting drive, al-
though increased enlistments in the ORC was the end-
product.

Our munitions power, the quality of our guns, our planes,
our ships, our tanks, and all of our military equipment in the
quantity demanded under widely differing fighting and
climatic conditions all over the world was a potent factor in
victorv in \\lorld \Var II. \Ve have been ahead of the rest
of th~ world in munitions production. Supremacy in mass
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It was, rather, a device bv which the Armv fulfilled an
obligation to vet~rans of \Vo~ld \Var II and to 'non-veterans.
That obligation was to inform them of the provisions of
Public Law 810 under which the wartime service of vet-
erans had already earned them a stake in retirement pay
when they reached 60 years of age-but which they will
not draw unless they complete at least 20 years of service.

All of "Operation [\laverick's" publicity releases, every
speech made by a member of the campaign's organization,
pounded away at that one theme.

On the basis of actual enlistments completed, the most
effective of all "Operation [\'laverick" devices prm.ed to be
the "R-T card. This was a ruled form with seven spaces
for the name and address of each man interviewed bv an
active Reservist. Each of the more than 40,000 Hese(vists
in the New York-New Jersey [\Ietropolitan Area received
one "R-T in his regular unit mail each week of the cam-
paign. Each Reservist was encouraged to interview friends,
neighbors and CD-workers, fill out his card, and return it
to "Operation Maverick" headquarters. An envelope con.
taining Reserve Corps material was then sent to each man
whose name had been turned in. In many cases Resen'ists
went far beyond simply sending in the n;me of a man.

\Vhere the "prospect" evidenced interest in enrolling in
the Organized Reserve Corps, many Reservists invited them
to come to the next unit training meeting and a considerable I
number of enlistments resulted from this direct approach I
alone.

By arrangement with the Air Force, Navy, Marine Corps
and Coast Guard resen'e organizations, the name and ad-
dress of any man who evinced interest in those sen.ices
rather than the Army Organized Reserve Corps was turned I

over to the office concerned. This "unified" feature of
"Operation Maverick" was dramatically symbolized at the
Kingsbridge Armory meeting by the presence on the plat-
form of Admiral Thomas C. Kinkaid, Commander of the
Eastern Sea Frontier; Rear Admiral \Valter S. Delany,
Commandant, Third Naval District; Maj. Gen. Brandam
A. Bums, Commanding the Forty-Second Division, New
York National Guard, and Brig. Gen. Clifford C. Nun,
Deputy Commander, First Air Force.

production methods is still ours and by a wide margin, but
like all leaders in any race the breath of those close behind
us is warm on our neck. \Ve are still ahead; but we must
continue to remain ahead.-Loms JOHNSON,Secretarv of
Defense, at the American Legion Convention, 5 NO\'e~ber
1949.
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CONSTRUCTION AND OPERATION
OF AN AAOC

By Major T. P. luliucci, CAC
PLAN VIEW OPERATION ROOM

equipment are undergoing constant revision and improve-
ment. Since there is no active current field manual on this
subject, a successful AAOC will lean more heavily on ex-
perienced personnel, the desires of the commander, and
the ingenuity and aggressiveness of the staff and the officers
of the Detachment.

The items of equipment requiring modification or re-
placement are as follows:

I. Operations or plotting board
2. Status board
3. OP recorder board
4. E\V plot converter board
5. Target indicators
6. Raid number indicator
7. OP direction board
8. A\V direction board
9. Gun direction board

10. Balcony or bridge.

OPERATIONS OR PLOrrI~G BOARD (See figure
2): This suggested design has been tested and found
satisfactory. It is circular and made in quarters or halves of
%" plywood with an outside max'imum diameter of seventy
inches. This has been found to be a satisfactorv dimension to
allow all plotting to be done at arm's length without the
use of special extension equipment. Along and within the
outer edge are three colored rings, each one inch in width.
The inner ring is red, the middle ring is yellow, and the
outer ring is black. Azimuth figures in hundreds of mils
should be painted around the board in the middle ring. and
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The MOC (Antiaircraft Operations Center) is the
tactical nerve center and battle headquarters of an AM
defense. Its primary function is to collect, enluate, and dis-
seminate intelligence. Secondary functions are: limited
fire direction through withholding of fire (and possible
initial assignment of targets), coordination of barrage fires,
coordination for civil agencies and other services, keep the
defense commander informed on the effectiveness of his
defenses, maintain routine records, and disseminate mete-
orological messages.

Since there is no publication currently available explain-
ing methods and practices being followed by field units in
the operation of an AAOC, it is the purpose of this article
to aid interested parties until an ofIicial manual is pub-
lished.

The MOC is established at the highest level of com.
mand in a defended area under the immediate responsi-
bility of the executive officer. If that level of command is
a brigade or group, setting up the AAOC falls to the
AAAOD (Antiaircraft Artillery Operations Detachment).
If the highest level of command is a battalion, the AAOC
is established by that battalion using the little equipment
it is issued for that purpose and drawing personnel from
its own headquarters and batteries in the defense. \\Then
an AAOC is established at brigade or group level, the
subordinate battalions (1:x:>thGuns and AW) will main-
tain subordinate AAOC's (generally referred to as GOR's).

Now, a little about the Operations Detachment. Estab-.
lished under T jO&E 44-7, it is a small unit of fifty-two
(52) enlisted men and four (4) officers. The senior officer,
a major, is also the commanding officer. All four operations
officerscarry an MOS designation of 1175. However, they
are required to act in other capacities, such as: supply,
personnel, communications, motors and the other usual
duties. The detachment is normally attached to another
unit for mess and administration.

The unit is issued a plotting kit AN (fTQ-I (Army
~avy Transportable Telephone Special Equipment) to
carrv out its function. This kit includes relav cabinet, tele-
pho~es, operations or plotting board, radios: switchboards,
large tent, generators, bridge platforms, and clocks. (See
figure I) for a layout of this equipment. A gun bat-
talion is issued a less complete kit, AN/fSA-I, which in-
cludes telephones, an operations board, and limited wire.
An A\V battalion is issued a similar kit, the ANjTSA-2.
In actual practice it has been found helpful to modify is-
sued equipment or replace some of it completely with items
of local construction. Furthermore, the concept of AAA de-
fense is changing so rapidly that the AAOC operations and
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dicators and clips (also called slip covers) will he used
by the OP Plotter,EW Plotter, and Radar Plotters.These
indicators and clips should be constructed of plexiglass
and should be painted (on the under side only) a yellow
or orange color so that black grease pencil markings will
appear to their maximum advantage. Each indicator has
a black cross (for unidentified targets) on the bent-up face.I

3COLORED
RINGS

AZIMUTH OESIGNATIONS
IN MIL.S 8: DEGREES

FIG.2

HINGEOON
BOTTON

DUO

FOUNDATION FOR
BOARD

n

azimuth figures in tens of degrees should be painted in the
outer ring. These rings are used for EW (Early Warning)
plotting. The inner ring covers a range of 40-1()()miles from
the center of the defended area, the center ring 100-200
miles, and the outer ring beyond 200 miles. The portion
of the board inside the rings will be gridded using the Air
Defense Grid System (See paragraphs 88-89, TM 44-225).
The gridded portion of the board should cover an area
whose radius is 70,000 yards plus the number of yards
radar is from center of the defended area. It may be necess-
ary or desirable to increase the radius distance to accom-
modate the longer-range radar ANjTPS1-B (Army Navy
Transportable Radar Search) now being issued. Its range
is more than one hundred miles. In that case, however,
the same physical dimensions of the board should be re-
tained but the scale should be changed. On the board
should appear principal geographical features, such as:
mountains, main waterways, railroads, main highways, and
key installations. Contour lines are not necessary. It may
also be desirable to include the primary firing sectors of
the batteries in the defense.

STATUS BOARD (See figure 3): The operating
status of all units in an AAA defense should be posted
and kept current. With some modifications, the black-
board issued as part of the plotting kit will be adequate.

OP RECORDER BOARD (See figure 4): As an aid to
the OP Plotter, information coming from the OP's (Out-
posts), "vill be recorded temporarily on this board by the
OP Recorder.

EARLY WARNING PLOT CONVERTER BOARD:
This small board is used bv the EW Plotter to convert
grid coordinates to equivale~t range and azimuth for tar-
gets beyond the gridded portion of the plotting board. The
Grid System should be. the Air Defense Grid System.
Azimuth figures in both degrees and mils should be
added as "vas done on the plotting board. The colors' on
the range arm should correspond to the ring colors on the
main plotting board. The converter board should repre-
sent an area with a radius of at least U\'o hundred fifty
(250) miles since it covers areas bevond the limits of th~
gridded portion of the plotting bo~rd (40 or 50 miles). J<'----------4~'

TARGET INDICATORS (See figure 5): Target in- FI G. 4
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FIG.5

The slip cavers shauld be red fQrenemy, green for friendly,
and black for EW targets. The fallQwing informatian is
placed on an indicator with a grease pencil Qr by using a
plexiglass clip:

1. SectiQn A (bent-up face)
a. Red clip if target is hostile
b. Green dip fQr friendly target (for unidentified

target showing carrect IFF see figure 6)
c. No clip (leaving black cross exposed) fQr un-

identified target.
2. SectiQn 1

Target number as given by Air Farce (fQr some
EW plQtsanly) 'Qras shawn Qn raid number in-
dicator aperated in AAOR by AAAIS Teller ar
ar other designated person.

3. Sectian 2
Number of aircraft.

i-. SectiQn 3
Height of aircraft in hundreds of yards.

5. Sectian 4
Black clip far an EW target Qra letter of the alpha-

bet indicating the radar tracking the target.

The OP Platter will use an indica tar with section 4 pointed
and painted black. In section 1 will be shQwn the number
of the reporting OP, in section 2 the number of aircraft,
and in sectian three (3) the height of the aircraft as:

L (Low)-within MG range
M (Medium)-within 40mm range
H (High)-beyond AV../range

The OP target indicator is placed on the board with the
pointed end indicating the direction of travel af the target.

RAID NUMBER INDICATOR: In order that a nu-
merical sequence of raids may be easily kept, an indicator
is placed in the AAOC so that it may be easily read by all
MOC personnel.

OP DIRECTION BOARD: This board, composed of
drawing paper between acetate and plywood backing, is
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FIG.6

used by OP personnel to locate in the Air Defense Grid
coordinates targets spotted visually. The fifth division
breakdown of the grid system is placed an a sheet of draw-
ing paper 24" x 24". Distinguishing landmarks should be
lined in. The OP will be the center of the board and the
gridded portion will have a radius of fifty miles. Concentric
circles around the OP as center ,,,,illbe inscribed using 5,
10, 15, 20, and 25 miles as the radii. These will aid the
abserver in locating the target in the proper grid square.

AW DIRECTION BOARD: This board is exactly like
the OP Direction Board with two exceptions: One, the
center of this board will be the center of the defended area,
and two, range circles will not be necessary. One of these
boards should be located at each fire unit.

GUN DIRECTION BOARD: This board is similar
to the OP Direction Board and is used at each gun bat-
tery CP. It should be gridded to represent an area of 100
miles radius. The center of the board should be the batterY
CP. A circle with radius of fiftv miles will be inscribed with
the CP as center and on this ~ircle will be marked the azi-
muth designations in hundreds of mils. This board will also
have a range arm located at the center of the board and
marked as shQwn in the diagram.

BALCONY OR BRIDGE (See figure 7): The bal-
cany, alsa called a bridge, may be composed af three sec-
tians: A, B, C. Sectians A and C are issued with the plat-
ting kit. Section B is easily added by building a separate
standard ar by laying planks from A tQ C. The need for
the middle sectian exists Qnlvwhen a switchboard is used.

Befare plunging inta the AAOC itself, let us take a look
at the source and end Qf the information cQncerned, and
appreciate the coordinatian necessary at all levels. First
af all, there is usuallv one AAOC in a defended area, de-
pending Qn the size ~f the area and the number of unit!:>
invQlved.If there are tWQQrmore, one is designated as the
main or senior AAOC. This main AAOC is connected di-
rectly tQ and located as nearly as possible to the ADCC
(Air Defense Control Center). From this ADCC, as well
as from Qur own IQng-rangeANjTPSI-B, CQmesEW in-
fQrmatiQntQthe AAOC. Adjacent AAOC's alsQprovide ad-
ditiQnal infQrmation. At the AAOC the informatian is re-
ceived and plotted Qn the plotting board by a plotter who
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has a telephone connected directly to the sending agency.
The MOC assigns raid numbers for all targets except EW
targets. For this purpose, each MOC is assigned a block
of numbers. The plots are evaluated by the Chief Plotter
or the AAOO (Antiaircraft Artillery Operations Officer)
and are told down directly to the gun batteries and AW
platoons by the plotter or AAAIS Teller.

For operation of an AAOC by an AAAOD, the T /O&E
does not provide for continuous 24-hour plotting. It is neces-
sary, therefore, to organize the twenty-six operations per-
sonnel into three shifts. After some practice and experi-
mentation, modifications may be made depending on the
degree of plotting activity, number of reporting agencies,
and the number and state of training of the personnel. The
officersof the MAOD also rotate the AAOO duty. A sug-
gested breakdown of personnel and duties follows:

MOO 1
Chief Plotter 1
EW Plotter 1
Radar Plotter 2 to 4
OP Plotter (Daylight only) 1
OP Recorder (Daylight only) 1
W (Warning) Teller 1
AAAIS Teller 1

All the plotters will take positions around the plotting
board; the OP recorder at the OP blackboard; the AAOO,
W Teller, AAAIS Teller and switchboard operator (when
used) will be on the balcony; the Liaison Officers will be
close to the balcony but not on it. All plotters will be
equipped with aprons, grease pencils, target indicators, clips,
arrows and rag for erasing grease pencil markings.

The AAOO is the direct representative of the AAA De-
fense Commander. He sees to it that a journal ismaintained,
evaluates plots, announces degrees of alert or readiness, and
generally insures that personnel and equipment efficiently
accomplish the several purposes of the AAOC.

The MOO and the Chief Plotter should try to keep the
number of indicators on the board to a minimum. Thev
should also try to keep in mind the order and amount O'f
time between the positions indicated by the arrows. Old
arrows must be removed when it is established that they
tie in with known flights or when sufficient time ha"'s
elapsed to make it impossible to associate them \\>1thany
other data. If two radars track on the sa~ target, or a
radar tracks on a target being carried by EW, the target
indicators should be consolidated and the original raid
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number should be used.
LIAISON OFFICER: Each battalion may have a repre-

sentative at the AAOR: howe\'er, one officer for guns and
one for A\V's is normally adequate. Under varying cir-
cumstances, it may be possible to assign both liaison duties
to one officer. His duties are to insure that all bat~lions
are operating properly as far as the AAOC is concerned,
that noted deficiencies are corrected, and that battalions
are kept abreast of activities and situations.

CHlEF PLOTTER: He is usually the individual im-
mediately responsible for the training, plotting finesse, and
relief of his men. Under the AAoo it is his dutv to main-
tain proper police, and efficient operation of the AAOC.
He shares with the AAOO the duty of evaluating plots.

EW PLOTTER: The Early Warning Plotter will be
connected to the ADCC and/or to the ANfTPS1-B for
the purpose of receiving and plotting early warning infor-
mation. When the information comes as range and azimuth,
he plots it directly. Then he prepares a target indicator with
the information available and places it next to the arrow.
For each subsequent report of the same target, the plotter will
check the azimuth and range color and, if unchanged from
the previous report, will do nothing further. However, if the
time color code has changed since the last report, he will
exchange the arrow for one of the proper color. He will not
talk to the Air Force or radar except to request a line check
or identification of an unidentified target. If the EW plot
enters the gridded portion of the plotting board, the EW
Plotter continues to plot the course until one of the sur-
veillance radars picks it up. At that time, the EW Plotter
will remove the black clip from the indicator and the radar
plotter will place the code designation of the surveillance
radar in section 4 of the indicator. However, the Air Force
raid number will not be changed.

RADAR PLOTTER: Each Radar Plotter will be con-
nected directly to a surveillance radar and will plot all
hostile and/or unidentified targets reported by the radar.
The initial report of the pickup of a new target by the radar
will include the following:

1. Location in Air Defense coordinates
2. Number of aircraft
3. IFF (Identification Friend or Foe) code response, as:

IFF clear (if correct)
IFF unknown (if incorrect)
No IFF (if no response)

4. Altitude in hundreds of yards.
Example: Able three four two niner-one-IFF clear-at

two zero.
Subsequent reports on the same target should include

grid coordinates and any changes in the initial report. Un-
identified targets later identified as friendly will be removed
from the board by the Chief Plotter. The initial location of
a target is insufficient to give direction of flight; therefore.
the arrow will be pointed to\vard the center of the defense
until a second plot gives us the correct direction. Since a
radar on surveillance does not continuously track anyone
target, but reports all targets observed as it revolves in
search, each plotter will be plotting the course of several
targets, receiving new coordinates for each as the radar re-
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volves.With more than one radar on surveillance, there may
be duplicate reports on many targets. In this case, the plotter
receiving the initial report will continue to plot the course
of the target and other plotters may verify the plots. The
Chief Plotter may add another plotter, even though it may
result in two plotters being assigned to one radar. It is also
feasible to have one plotter on two targets \vhen traffic is
light. Each plotter will be responsible that he does not have
more than six to eight arrows on a course.

OP PLOITER: The visual OP's are all connected by
radio to this one OP Plotter and it is his duty to plot, or
take other necessary action on, the information they send
him. When an OP report is received, the Plotter will check
targets already being plotted with data from other sources
and, if it is evident that the report pertains to a target al-
ready on the board, he will add to the target indicator any
new information the report may contain. If there is no
target on the board to which he can tie the report, he will
prepare an OP target indicator showing pertinent infor-
mation indicating a new flight. OP reports must be plotted
quickly because, being the results of visuals, it is evident
that they are already quite close in and require immediate
action. The AW firing units have radio receivers on the
same frequency as the transmitters of the OP's and the re-
ports are received by the fire units at the same time as by
the MOC. The OP OBSERVER reports the sequence to
the OP Plotter. This man is generally needed during day-
light hours only.

OP RECORDER: This man also is needed during day-
light hours. He will display on the OP Blackboard, from
the top down, all the information received from the OP's.
He will further add the time of receipt of the message. Since
this record is needed temporarily, if the recorder runs out
of space, he may erase the information (since it has already
been plotted) at the top of the 'board first and continue re-
cording. The purpose of recording this is to provide visual
information for the plotter in the event there are too many
reports for him to remember all of the details in all the
reports.

W (Warning) TELLER: He is also called a Plot Teller
since it is his duty to tell over the W line to the units be-
low the information on all hostile and unidentified targets
within approximately fifty miles of the defended area
center, using the following sequence:

1. 3d and 4th letter breakdown of the Air Defense Grid.
2. Four-figure grid reference
3. Target identification: hostile, friendly, X-ray (un-

identified)
4. Raid number
5. Number of aircraft, followed by letters AC
6. Height in hundreds of yards
7. Example: Jig vVilliam eight five one five hostile one

zero two two AC at niner.

This information is told directly to the gun batteries and
to the AW platoons. From the AW platoons it is relayed
to the fire units by "hot loop" wire. He must be alert to
note and report each new bit of information. When so in-
structed by the MOO, he will give changes in alert status,
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and pass on such other pertinent information as will help
to give a better picture of the tactical situation.

AAAIS LIAISON TELLER: This man will tell AAAIS
data to the Air Force, senior AAOC, and adjacent AAOC's.
That will not include information alreadv received from
these agencies. The Teller should knO\\'with which source
of data each plotter is connected so that he may know which
data came from the Air Force and which came from
another MOC. When one of the surveillance radars plots
a target already being carried by the Air Force, the new
plot will be told to the AF. When visual reports are re-
ceived, the data will be told to the AF whether or not it is
associated with a plot carried by EW. When targets are
removed from the board they will be told to the AF. The
telling sequence follows:

1. Target number
2. Target identification
3. Letter of grid square
4. Four-figure grid reference
5. Number of aircraft, followed by AC
6. Height in hundreds of yards
7. For subsequent reports on .the same target, 5 and 6

may be eliminated unless there are changes to be re-
ported.

Example: Target two eight IFF reporting friendly
Fox two seven seven six six AC at two one.

Other personnel connected with and necessary to the
operation of an MOC are: radio operators, communication
chief, radio repairman, and power plant operator.

OP OBSERVERS are antiaircraft personnel used to pro-
vide warning of the approach of fast, low-flying targets not
picked up by the radar. As many OP's as possible will be
established. Each AW -battalion is authorized personnel
and equipment to man eight OP's. With the increased
speed of aircraft, it may be advisable to place these outposts
in two concentric rings. The outer ring should be out about
15-20 miles. Observers on the inner ring should cover the
gaps in the outer ring. On both rings, the observers should
be not over six miles apart. Of course, this requirement will
vary with terrain, radio reception, and enemy activity. Each
OP will have a radio, a vehicle, and a direction board. The
area covered by the OP's will generally overlap into two or
more of the Air Defense fifth division squares. On sighting
a plane, the observer will align the direction board and the
plane. After estimating the distance of the plane from him
in miles, with the 'aid of the range circles on the board, he
will estimate the grid-square location of the plane. He
will then determine the adjacent grid square toward which
(there are eight possible) the plane is flying and make his
radio report using the following sequence:

1. OP number.
2. Last letter of the Air Defense grid and two-figure grid

reference of the present position.
3. Two-figure grid reference of the adjacent square

toward which mrget is heading.
4. Number of aircraft.
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5. Type of aircraft: bombers, fighters, etc.
6. Height, as: very low, medium, high.

Example: OP six t\\'O Charlie three two three three
six unknown high

COl\11\1UNICATIO~ is the most important factor in
the operation of an AAOC. Radio nets should be duplicated
by wire whenever practicable. Wire nets and messengers are
normally used for transmission of administrative matters.
Radio equipment required by an AAAOD in excess of its
authorized allowances ,vill be furnished by the unit to
which it is attached. Wire communications within the op-
erations room are established as outlined in TM 11-448
with the following exceptions:

Radar data arriving at the AAOC goes through the relay
cabinet to the plotters and to the switchboard which is
connected to the plotters' station at the outpost side of the
relay cabinet. The relay cabinet has permanent cross-con-
nections installed to allow radar lines and other lines
normally monitored to be sent to the switchboard. It is
possible and efficiently workable to eliminate the switch-
board completely if the number of incoming lines will al-
low it. However, the swit!;:hboarddoes make it easy for the
AAOO or the Chief Plotter to monitor any line. Radio
communications within the AAOC are installed, relayed,
and remoted as noted in TM 11-448.The nets found in the
AAOC are as follows:

1. AAAIS, to AF and adjacent AAOC's
2. EW & Liaison
3. W, gun and AW
4.0P
5. Radar reporting
6. Administrative

AAAIS NET: This radio net, duplicated by wire when
time and situations permit, enters the AAOC through the
relay cabinet and terminates at the switchboard and the
AAOO telephone unit. Since only one of these circuits
will be used at one time, both the wire and radio lines may
be coupled at the same terminals of the relay cabinet. The

duplicating wire net will be laid by either Army or AF
personnel.

E\V & LIAISO~ NET: This radio net, also duplicated
by wire, provides communication from the EW Teller at
the ADCC to the E\Y Plotter at the MOC. \Vithin the
AAOC, this net terminates in the switchboard and in each
telephone unit under the plotting board. The wire net will
be laid down to the AAOC by AF communication person-
nel. This radio net at the MOC is remoted through the
relay cabinet.

\7\7 NET: A radio at the MOC transmits both Gun and
AW Teller information and is received by radio at each of
the following: AW(M) Bn CP, Group, GaR, AW(SP)
Bn CP, Gun Battery CP, AWCSP) Battery CP, AW(M)
Battery CP, AW(SP) Platoon CP, AW(M) Platoon CP;
at each AW(SP) fire unit by radio from Platoon CP. Then,
at each AW(M) fire unit it is received by hot loop wire
net from the Platoon CPo

OP NET: This net originates at the OP's, each of which
is equipped with one ANjGRC-9 radio. This net termi-
nates in the AAOC, Group, Battalion, subordinate AAOC's .
and GaR's, Gun and AW Battery CP's, AW Platoon
CP's, and at individual fire units. In the AAOC, the net
terminates in an SCR-188; in all subordinate units the net
terminates in an SCR-593 or R-174. At gun Battery CP's
this net may be electrically relayed by hot loop to each ma-
chine-gun position. During the hours of darkness, the OF's
may change to the W frequency to keep informed of the
tactical situation and to pass on information of ground
attacks.

RADAR REPORTING NETS: All surveillance radars
will be placed in surveillance teams of one or more radars
per team, depending on the coverage desired. These radars
may include: ANjTPS1-B, ANjTPLI-B, and SCR-584.
The AAOC is responsible for scheduling surveillance
radars. The information originated at an ANjGRC-9 at the
radar and terminates in the AAOC at any one of the fol-
lowing: SCR-188, SCR-342 (part of 'SCR-399), and
ANjGRC-9's.

COMMAND AND ADMINISTRATIVE NETS:
These nets originate in the AAOC and pass to all subordi-
nate units. They are wire nets only.
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The National Guard enters the new year at its greatest strength
of all time, better equipped and trained than ever before in its peace-
time history and enjoying its greatest recognition in the more than
300 years of its existence.

Every Guardsman, from the youngest recruit to the oldest veteran,
may well take pride in the achievement that has been made since re-
organization was begun a few short years ago in the summer of 1946.
Our progress has been steady and consistent. Not once have we failed
to attain an objective that has been assigned.-MA]OR GENERAL
KENNETHF. CRAMER,Chief, National Guard Bureau.

ANTIAIRCRAFT JOURNAL



AAA In Air-Ground Teamwork
By lieutenant Colonel c. G. Patterson, G.S.C.

On 16 November 1944 the U. S. Eighth Air Force and
Royal Air Force Bomber Command, employing 2392 heavy
bombers, dropped 9319 tons of bombs on targets in Ger-
many in close support of the First and Ninth Armies. In
3ddition, 107 medium bombers of the IX Bombardment
Di\'ision, Ninth Air Force, 485 fighter bombers of the
Eighth Air Force, and the fighter bombers of the IX and
XXIX Tactical Air Commands, Ninth Air Force, bombed
3nd strafed assigned targets on the Army front. This opera-
tion, referred to as Operation "Queen," was the largest
scale and most successful close support effort flown by the
Allied Air Forces in \Vorld War II.

In planning Operation "Queen," advantage was taken
of the lessons learned from the two previous heavy bom-
bardment efforts in conjunction with the First Army opera-
tions (capture of Cherbourg in June 1944 and the St. Lo
breakthrough in July 1944). In these previous operations,
front-line troops had been withdrawn 1000-1200 yards,
breaking contact with enemy forces. The target area was
marked with artillery smoke shells which provided sufficient
indication for the first waves of bombers. However, the
smoke shell markers soon were obscured by dust and target
debris, the bombing became erratic, and some bombs fell
within our own forward elements. \Vhile considerable dam-
age was done to enemy strong points and the defenders
dazed to such an extent that holes were opened up for our
a(h'ance, the target marking system left much to be desired.
Realizing that in any operation involving the employment
of large numbers of medium or heavy bombers in close sup-
port of ground forces, the most difficult problem was that
of marking friendly front lines, Air Force and Army staffs
conducted further study in an effort to devise a marker plan
that:

(1) would not be subject to obscuration by smoke and
debris,

(2) would not require withdrawal of our forward ele-
ments,

(3) would assure all bombs falling on enemy territory,
(4) could be placed in operation without too much de-

lav, and
(5) w~uld be flexible enough to meet last minute

changes in the situation.

PLANNING THE OPERATION

Immediately following the move of the Ninth Army from
Luxembourg on the right of the First Army to Holland on
the left Rank between First Armv and the British 21 Armv
Group (22 October 1944), a preliminary planning co~-
Ferencewas held at First Army Headquarters, attended by
representatives of Twelfth Army Group, First and Ninth
Armies, and IX Tactical Air Command. At this time, the
AAA 1\ larker Plan, prepared by the First Army AAA Sec-
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tion in coordination with the IX Tactical Air Command
Staff, was presented for consideration and accepted as the
basis for marking the front lines, subject of course to Eighth
Air Force concurrence and further refinement based on
field tests to be conducted in the First Army-IX TAC Head-
quarters area.

The marker plan suggested use of the following elements
which were available within First Army or could be ob-
tained on short notice:

(1) Ground marker panels (white) 50' x 150' to be
placed on the ground as guides along the line of
approach to the bombing target.

(2) 90mm AA bursts, each of which contained a red
smoke pellet to mark a safe BRL.

(3) One battery of 12 AA Searchlights as a further
visual indication of safe BRL.

(4) Cerise and/or orange panels which could be used
to outline the front lines.

(5) VLA barrage balloons to mark a safe BRL.
Favored by excellent flying w~1ther and visibility in late

October and early November, numerous tests were con-
ducted in the vicinity of Spa. Aircraft of the IX T AC were
made available to experiment with the various suggested
marking systems. Through direct radio communication
with the aircraft, P-38's and P-47's were brought in at alti-
tudes up to 20,000 feet over various panel combinations
and a line of AA searchlights elevated to 850• Pilots re-
ported no difficulties in picking up the white guide panels
or the 7' x 36' orange or cerise panels. However the search-
lights did not prove too effective by themselves since, if the
pilot was not looking directly at the right spot, he failed to
see the light beam despite the intensity. As a result it was
decided not to attempt to use searchlights for daylight
markers.

In testing AAA bursts, single rounds were fired ahead
of and 2000 feet below the approaching aircraft. Of the
various rounds modified to include red, yellow, or green
smoke pellets, those containing a red pellet \vere reported
by several pilots as the most effective. The pellet did not
color the entire burst, but the red smoke was reported as dis-
cernible in the burst from a position above the burst. In
addition, a regular pattern fired at a prearranged time in-
terval was determined to be effective in attracting the
pilot's attention. As a result of these tests, the First Army
Ordnance Officer (Colonel J. B. Medaris) undertook the
modification of 1800 rounds of 90mm AAA ammunition to
be held available for Operation "Queen.~' The modification
consisted of removing sufficient explosive to permit inser-
tion of the pellet from a red smoke grenade.

As to the employment of VLA balloons, pilots felt that
there would be no difficulty in picking them up and that
they might be of confirmati\'e value, particularly for the
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medium bombers and fighter bombers. Therefore, request
was made through Twelfth Army Group for a flight of
RAF balloons (15 balloons + 15 spares) to be made avail-
able earlv in NO\'ember. Inasmuch as little communication
equipme~t was available in this type unit, it was decided
to utilize searchlight battery personnel and equipment to
provide the communications which would be required for
control of barrage balloons.

After careful ground and air staff planning of the many
details im'olved in a large scale air-ground operation, a
conference was held at Ninth Air Force Headquarters on
7 November to approve in final form the air plans for sup-
port of the First and Ninth Armies and the front-line mark-
er plan, Two plans were discussed for execution between
11 and 16 November; one utilizing the Eighth and Ninth
Air Forces and RAF Bomber Command, if weather per-
mitted, and the other utilizing the IX Bomber Division
plus IX and XXIX TAC fighter bombers, with the RAF
Bomber Command bombing their assigned targets either
by day or night as the weather permitted. Ten target
areas were selected and assigned to various Air Force Com-
mands (See Situation Map). Fighter bombers were as-
signed armed recce missions and fighter sweeps east
of the Rhine River, as well as attacks on enemy head-
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quarters and communication centers prior to the hea\'y
bombardment. D-Dav for the Armv attack was to be
determined by the Eighth Air Force -depending on favor-
able weather for \'isual bombardment up through 13 Nov-
ember. Thereafter, D-Dav would be determined bv First
Army up through 16 NO\:ember, the attack to be la~nched
with fighter bomber support only. One very important
feature of the plan was the elaborate and well-timed ar-
tillery counter flak preparation to be fired just prior to and
during the bombardment.

The Eighth Air Force designated a representative to
finalize the detailed arrangements for the marker plan with
the AAA Officer, First Army. While the ground guide
panels, cerise and orange marker panels and barrage bal-
loons would be of no value to the heavies at 20,000 feet
in the event of clouds, it was agreed to put them in position.
At least they would be seen by the heavy bombers if the
weather was clear and the fighter bombers and mediums at
lower altitudes would be certain to see them, Since the
Rf\F Bomber Command was to penetrate deeper than the
Eighth f\ir Force and might attack at any time from H plus
2 hours on D-Day to dawn of D plus 2 days, no arrange-
ments were made to include them in the marker plan.

\Vith respect to the employment of 90m'P bursts as

FIRST U.S.ARMY
SITUATION MAP
16 NOVEMBER 1944
AACHEN-LUXEMBOURG

f~' SCALE f~ NILES
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markers. the Eighth Air Force representative requested that
,1 strJight line perpendicular to the line of flight be fired
filther than attempt to place a line of bursts directly oyer
the front lines as had been suggested originally. It was
therefore agreed that a line of eight simultaneous bursts
would be fired every 15 seconds along a predetermined line,
bursts spaced 500 yards apart, at an altitude 2000 feet be-
low each box of bombers, In addition, the Eighth Air Force
was to furnish an SCS-51 fan marker beacon to be emplaced
directlv beneath the line of AAA bursts. This beacon would
then provide an electronic as ,,'ell as a visual safe bomb re-
lease line. The marker line was so selected that bombs re-
leased after crossing that line could not fall within friendly
territory. While there was some slight apprehension that
the enemy might attempt to fire a counter line of bursts to
confuse our bombers, it was felt that the counter flak artil-
lery fire and the lucrative bomber targets offered by the
Eighth Air Force would account for any remaining enemy
AAA fire capabilities.

DETAILED PLANNING

All units designated to participate in the marker plan
had conducted concurrent planning to the extent that the
FirstArmv letter of instruction issued on 10 November was
largely a ~onfirmation of details already worked out with
units covering: the general plan, lines to be marked, equip-
ment, communications, responsibilities, procedure, timing,
and safety precautions. The 413 AAA Gun Bn. was moved
from Liege to positions indicated in the sketch, and P
Flight 104 RAF Balloon Command moved to bivouac in
the vicinitv of Aachen. Communications were installed
and all units ready in operating positions prior to 1800 on
10 November. Balloon equipment was spotted under
camouflage at surveyed positions, ready for inflation and
ascent on short notice. AAA units designated to place
ground panels reconnoitered designated sites and were pre-
pared to display panels on short notice. After a communi-
cation check at dark on 10 November, all units were ready
to implement the plan on receipt of the prescribed code
word to be sent over the Air Warning Net as well as ad-
ministrative and other land line communications.

Quite naturally, the success of the operation was de-
pendent upon close coordination with participating air
units, which in turn required the best possible communi-
cations. In order to assure reliable and uninterrupted com-
munications, both radio and land lines were utilized. The
sub-operationsroom at 109 AAA Group Headquarters had
direct telephone lines to the 149 AA Operations Detach-
ment at the IX TAGFirst Army Fighter Control-AA Op-
erations Center, ,..,hile the 109 AAA Group and 413 AAA
Gun Bn. both monitored the Aircraft Warning Radio Net.
The 109th Group was in radio and "hot loop" telephone
communication with the 413th, each fire unit of the 413th,
and each balloon position.

Even though the Eighth Air Force stated that operations
would be conducted at 20,000 feet, it was decided to be
prepared to fire AA bursts at 2000 feet below the bombers,
SD as not to jeopardize the bombers in the event a last min-
ute change in operating altitude became necessary. As
events turned out this was a wise decision; some flights
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flew as low as 16,000 feet. Trial shot points spaced at 500-
yard intervals were computed. All batteries computed all
eight points at 600-foot altitude graduations from 10,200
to 19,600 feet. Gun positions were so selected as to stand-
ardize times of flight as far as possible and thus assure si-
multaneous bursts. Data cards were prepared for each gun,
indicating data to be used in laying the guns manually.

Since the bombers operated at altitudes above sea level,
and the IX TAC l\1EW (micro-early warning) measured
altitude above ground, the 109th operations room was to
convert relative altitude to altitude above sea level and
indicate to fire units the true altitude of burst desired for
each approaching formation. Therefore, the trial shot com-
putations made by fire units were for true altitudes above
sea level. While such a procedure may appear complicated,
it was deemed safer to work in terms of the bomber alti-
tude in order to obviate any possible misunderstandings
which might result in damage to our own aircraft.

Anxious to assist the joint air-ground team to achieve
even greateF successes, all personnel stood by waiting for
the announcement of D-Day, when they were to prove that
the AAA can do more than engage enemy air and ground
targets. Their confidence was warranted, for through their
efforts they did assist the heavy bombers, and in so doing
helped gain the confidence of the Air Force in our own
AAA and to reaffirm the Armv confidence in the Air Force.

D-DAY
At 0120 on 16 November the Commanding General,

Eighth Air Force announced that Operation "Queen"
would be executed that day, with the first flight of bomb-
ers scheduled to pass over the marker line of balloons, fan
marker beacon (SCS-51) and AA bursts at 1115 a.m. The
heavy bomber attack was scheduled to end at 1245 p.m.
M bursts were requested at 18,000 feet since the bombers
were to operate at 21,000 feet or above. Just prior to first
light, all AA units were alerted to execute the plan. Head-
quarters, 16th AAA Group placed the distant approach
marker panel, the 474th AAA AW Bn. (SIP) placed the
cerise and orange panels 500 yards in rear of and parallel
to the front lines, and 109th AAA Group placed the close-
in approach marker panel. Barrage balloons were inflated
under nets and prepared for ascent. A communications
check indicated all in readiness by 0900.

The sky was an ominous grey with thick scudding clouds
down to 10,000 .feet early in the morning. As the hour of
attack approached, the clouds, blown by a strong north-
north-west wind, began to disperse over the target area and
by 1115 had cleared sufficiently to provide good visual
bombing conditions. The marker line area still had some
clouds, as the bombers passed over-sufficient to obscure the
line of barrage balloons, but not the AAA bursts ,yhich
were above the douds.

The first wave of bombers approached just after 1100,
the plots being continuously relayed to the 109th and 413th.
Balloons were uncovered and raised five minutes before
the first wave reached the marker line. The order to fire was
relayed from 109th Group twenty seconds ahead so that
the first line of bursts occurred in a position below and im-
mediately ahead of the bombers. Thereafter an eight-gun
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salvo was fired eyery 15 seconds, with fire suspended only
when there was a long interval between flights. To an ob-
senTer on the ground the bursts appeared as eight balls
bounced off a steel wall. The timing of bursts was perfect.
By a stroke of good fortune, a strong 'wind was blowing
from left to right along the line of bursts. As the eight bursts
moved laterally along the line eight more appeared, thus
providing a continuous line of smoke puffs several thousand
yards long. Since different flight groups operated at dif-
ferent altitudes, some as low as 16,000 feet, several shifts
in height of burst were necessary. It was indeed fortunate
that data had been computed for alternate altitudes; other-
wise the AA would have been firing through the bomber
formations.

What about the balloons? The douds prevented the
heavies from seeing tlhem, but surprising as it may seem
the German artillery became suspicious and opened fire
on them; that much fire power was diverted from the
bombers! As soon as they opened fire, VII Corps artillery
immediately took the batteries under counter-battery fire
and silenced them.

By the time the last heavy had passed the marker line,
nearly two hours after the first wave, most of the balloons
were casualties, 3272 rounds of 90mm had been expended
-BUT, none of thebom:bs fell inside our lines. Due to the
carefully planned and executed counter-flak fires of vn
Corps artillery, including the I 16th AAA Gun Bn., none
of our .bombers were shot down bv German AAA. Im-
mediately after the last Eighth Air 'Force bomber turned
homeward, the RAF Bomber Command began its attack,

and the VII Corps jumped off on the attack to the Roer
River.

RESULTS OF THE A'ITACK

As a result of the air attack, the center of Duren and aU
of Julich were almost completely destroyed, marshalling
yards were seriously damaged, and all road centers in and
around these cities were rendered impassable. Similar re-
sults were obtained in Eschweiler, Heinsburg, Durwiss,
Helrath and the fortified towns. At the time of the
bombardment, the -!-7thGerman Infantrv Division and the
12th Volksgrenadier Division, in the p~ocess of relieving
the -!-7th,suffered very heavy casualties and were rendered
nearly ineffective. Command posts and communications
were destroyed or disorganized to the extent that command
control was virtually impossible for several hours after the
bombardment. When the VII Corps attack jumped off fol-
lowing the bombardment and artillery preparation, only
relatively light opposition was encountered. However, ex-
tensive mine fields were encountered which tended to
slow the attack and permitted the enemy to recover in part
from the shock of preparatory fires. Had the weather con-
tinued dear enough for fighter bomber operations subse-
quent to 16 November, the advance to the Roer River
'would undoubtedly have been more rapid.

VALUE OF TIlE MARKER PLAN

It would be gratifying to report that the operation went
exactly according to plan and that all phases were an un-
qualified success. The execution as far as the AA was con-
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cerned left nothing to be desired except that only 1800
rounds with the red smoke peIIet modification ,,,ere avail-
able. Therefore the last 1198 rounds fired were regular
AAA shells. Also, from reports received from the Eighth
Air Force, only a few pilots reported seeing the red in the
burst, but all reported observing the evenly spaced and
regularly timed bursts. As previously mentioned, the bal-
loons ,vere not seen due to douds, and neither were the
approach marker panels. The orange and cerise front-line
marker panels were effective for the fighter bombers which
operated at lower altitudes.

The report from Eighth Air Force stated that only the
SCS-51 fan marker beacon and the burst line of AM were
effective in marking a safe bomb release line. Bomb bays
were opened over the English Channel prior to crossing
the marker line but no bombs fell out during transit over
the VII Corps units concentrated for the attack. In fact,
all of the bombs intended for enemy targets fell beyond our
front lines. Therefore from the standpoint of results at-
tained, the' operation was a success and the AA played an
important part in assuring the success of the outstanding
air-ground teamwork in the ETO. An AM units and per-
sonnel carried out their assigned missions in a manner con-
sistent with the motto-"Whatever the task."

SUMMARY

Operation "Queen" five years ago represented the ulti-
mate in joint air-ground operations. To the thousands of
soldiers pOised for the attack, which was to jump off as the
last heavy dropped its bombs, it was indeed an impressive
sight; wave after wave of B-17s and B-24s winging their
way across a line of AM bursts to blast enemy targets a
few thousand yards away. In the distance, the rising cres-
cendo of bomb explosions, smoke, and debris, meant that
many less enemy strong points to impede the attack. The
heavies, supplemented by the B-25s and B-26s and fighter
bombers, were blasting the way to the Roer, en route to the
Rhine, and then VE Day. The artillery counter-flak fire
barked its staccato. The fighting was to be hard against a
tenacious e~emy-but the going would have been even

Our equipment situation is more favorable in other
fields and, in some we excel. We still have the best artil-
lery in the world, and we are developing some excellent
antiaircraft weapons. We are completing the development
of extremely accurate fire control systems for detecting
and engaging high altitude aircraft traveling at near-sonic
speeds for use with our heavy 120mm antiaircraft guns.
And we have our new "Skysweeper," a fully automatic,
high velocity, radar-directed gun for combating aircraft at
lower altitudes.
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more difficult and slower without the weight of the air
attack.

Air and ground commanders and their staffs had gained
a much better understanding of the capabilities and limi-
tations of the two arms in advancing from Normandy into
Germany. The highest degree of air-ground coordination
and cooperation was evident in the outstanding success of
Operation "Queen." The lessons previously learned as to the'
timing and placing of the air attack and marking a safe
bomb release line were applied to advantage, and set a pat-
tern for future air-ground operations.

The AA played a small but vital part in this operation.
The days of preparation and planning culminated in less
than two hours of participation; panels no longer required,
destroyed balloons, 3272 bursts dispersed by the wind-
vet the results were well worth the effort. Each burst was at
the right place at the right time. There were no materiel
malfunctions, misfires, or communications difficulties-a
tribute to excellent equipment, unfailing preventative
maintenance and the high state of training of the person-
nel involved. Distinctive colored 'bursts would have been
more effective-but in their absence, field improvising
solved the problem as well as it could be solved in the time
and with the facilities available. Here was one more proof
of the air-ground teamwork which overwhelmed Hitler's
forces from Normandy to the Elbe-and the AM was a full
and proud member of that team.

AA UNITS INVOLVED
f:\A Section, Hq First Army
149th AA Operations Detachment
Hq & Hq Btry, 49th AM Brigade
Hq & Hq Btry, 18th AAA Group
Hq & Hq Btry, 109th AAA Group (VII Corps)
413th AM Gun Bn (M)
474thAAAAWBn (SP)
Btry "C," 226th AM Searchlight Bn
P Flight, 104th RAF Banoon Command

The need for improved antiaircraft weapons dearly il-
lustrates the fallacy of the belief that Army equipment does
not have the same urgent need to be kept modern as does
that of the Air Force and the Navy. For as the speed of
aircraft increased with the introduction of jet propulsion,
for example, then the weapons to combat these faster air-
craft had to improve correspondingly.

GENERALJ. LAWTONCOLLINS,Chief of Staff,
U.S. Army at The Society of Automotive
Engineers, Detroit, 11 January 1950.
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University of Pittsburgh in 1933. Ordered to active
duty in 1941 as a nrst lieutenant, he served as an
instructor at the Coast Artillerv School at Fort
Monroe. He served during World \-Var II with the
AM Board (now Armv Field Force Board No.4),
was a member of a joi~t committee sent to Europe
to studv the effectiveness of MA nre control and
to mak~ recommendations for postwar development.
He is presently executive officer of the 1536th
Guided Missiles Battalion (Training).

Corporal Paul Hershey served in the Pacific dur-
ing the late war and achieved the grade of master
sergeant. After a three-year absence from the Army,
he reenlisted and is now serving in Japan with the
Public Information section of the 7th Infantry Di-
vision.
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WHAT IS THE ROTC?
By Colonel John I. Hincke, CAC

For almost a hundred years prior to the creation of the
Reserve Officers' Training Corps, military training at civil-
ian educational institutions in the United States progressed
without uniform plan through one stage and another. It
had its beginning in 1819 when Captam Alden Partridge,
a former superintendent of the U.S. Military Academy,
founded the American Literary, Scientific and Military
Academy at Northfield, Vermont. His purpose was "to fit
young men for their duties as citizens and to make the stu-
dents competent to take the part of their country should
their services be needed to defend its honor or interests in
the field." Between 1819 and the Civil War, many colleges
and schools featuring military training were founded.
These included Lafayette College, Virginia Military Insti-
tute, The Citadel, Kemper Military ~chool, and others.
However, it was not until the Civil War that military train-
ing was introduced as a part of the curriculum of essentially
civilian institutions.

On 2 July 1862, President Lincoln signed the First
Morrill Act. This act, also known as the Land Grant Act,
set aside a number of acres of land in each state and terri-
tory for the benefit of colleges and universities, provided
the institution agreed to give principal attention to educa-
tion in agriculture and the mechanical arts, including mili-
tary tactics. Representative Morrill, author of the act, best
expressed its object in words as follows: "With such a
system, nurtured in every state, a sufficient force would at
all times be ready to support the cause of the nation and
secure the wholesome respect which belongs to a people
whose power is always equal to its pretensions."

The fifty-nine institutions which received grants of land
under the Morrill Act and succeeding legislation became
known as Land Grant colleges. Until 1923, all maintained
a course in military tactics which was compulsory for male
students of the first two academic years. The University of
Wisconsin in 1923 made this course optional and a few
other institutions followed suit. Although the Attorney
General of the United States ruled in 1930 that a land
grant institution fulfilled its requirements under the First
Morrill Act by only offering a course in military science,
most of the original land grant colleges and a great many of
the non-land grant institutions still maintain military train-
ing on a compulsory basis for the first two years of their
undergraduate curriculums. The question as to whether.
it was the intent of Congress to make instruction in mili-
tary tactics mandatory has never been ruled on by the
courts.

The Reserve Officers' Training Corps came into being
with the passage of the National Defense Act of 3 June
1916. Units were initially established in the land grant
colleges, absorbing the instruction in military science as
previously conducted. Other than this, little was accom-
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plished in the way of expansion because of the interruption
in all phases of college activity during the first World War.
At that time the ROTC gave way to the Students' Army
Training Corps. A few ROTC uni.ts were started in 1917
and 19H3, but the program did not really get under way
until 1920 when 190 reserve officerswere graduated. There
was reasonable and steady growth, and in 1942 the 265
ROTC units graduated approximately 10,000 officers. Al-
together, about 125,000 graduates entered -the Officers'
Reserve Corps between the two \Vorld Wars. Of these,
100,000 were on hand and immediately available at the
outbreak of World War II. The ROTC program was again
interrupted in 1943 for the duration of the war, during
which period emphasis was placed on the Army Specialist
Training Program at colleges and universities.

The postwar ROTC was activated in modest form in
October 1945 and two years later produced about 700
second lieutenants, the first for the postwar period. During
this time considerable difficulty was experienced in getting
the program rolling. The apathy of students, due to the
demobilization of the Army, and the natural let-down of
interest in war activities, cr.eated an enrollment handicap.
But progress was made, and in 1948 about 5000 were grad-
uated; in 1949, about 6000. In 1950, it is expected that
10,000 second lieutenants will be added to the rolls of the
Officers' Reserve Corps. Present enrollment in the Senior
Division Army ROTC, consisting of units at institutions
on the college level is as follows:

First year 46,396
Second year 32,261
Third year 12,087
Fourth year 10,622

Over-all enrollment, including Junior Division units in
preparatory and high schools, now numbers over 150,000.

General supervision of the ROTC program is exercised
by the Director of Organization and Training, Department
of the Army. Execution of the program is the responsi-
bility of the Chief, Army Field Forces, through the Com-
manding Generals of the numbered Armies. The Junior
Division prog;-amis carried out in high schools and private
military schools on the high school level, and consists of
four years of elementary military training. The graduate
receives nothing in the way of a commission or noncom-
missioned warrant in the Organized Reserves, but his train-
ing may serve .to provide advanced standing in the Senior
Division ROTC. All Senior Division units established at
colleges, universities and other institutions on the college
level, are organized into a Department of Military Science
and Tactics \vithin each such institution. The senior line
officer assigned to the department is the professor. There
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are now -B3 Senior Division units operating in 190 insti-
tutions. These units are as follows:

Bra1lch or Sen'ice Number
Infantrv 108
Field Artillery 36
Antiaircraft Artillery 29
Armored Cavalry 14
l\ledical Corps : 49
Corps of Engineers +t
Signal Corps 37
Quartermaster Corps 26
Ordnance Department 23
Transportation Corps 22
Dental Corps 18
Corps of Military Police 9
Veterinary Corps 6
Chemicil Corps 5
Pharmacy Corps 4
Army Security Agency 3

The Senior Division ROTC program of instruction is
designed to form a part of the student's college curriculum
with a view to producing a graduate with baccalaureate
degree who has the qualities and attributes essential to his
progressive and continued development as an officer of the
Regular Army or the Civilian Components. This is the
mission of the ROTC.

The complete four-year program is divided into <thebasic
course, given during the first two years, and the advanced
course, during the junior and senior years. The student
has three hours of ROTC instruction per week during his
basic course and five hours per week during the advanced
course. A summer camp is conducted between the last two
academic years. All advanced cadets must attend the camp.

The first year of the on-campus training is common to all
units. One hour per week is devoted to dose order drill
and basic disciplinary instruction. During the remaining
two hours each week the cadet receives theoretical class-
room instruction in such subjects as map reading, hygiene
and first aid, the National Defense Act, military psychology
and personnel management. Also, more difficult subjects
relating to the geographical foundations of national power,
the military problems of the United States, and military
mobilization and demobilization are covered. These sub-
jects are considered to be basic essentials for officers of all
branches.

The principal change in the postwar program over the
prewar program has been the increased instruction in spe-
cialized branch subjects. Specialization now starts in the
second year basic course. This change was brought about
after considerable discussion and study during the early
postwar years. It was felt that increased specialization in all
branches of the Army made it necessary that the student
who took onlv the basic ROTC course should have some
training in th~ tactics and technique of one branch. There-
fore, the entire second year basic course, with the excep-
tion of thirty hours drill, consists of a broad introduction
to those ba;ic subjects pertaining to the branch unit in
which the student is enrolled.

Similarly, the first year of the advanced course is entirely
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devoted to branch subjects, plus thirty hours drill. During
this year the cadet is exposed to the more advanced details
of his branch. In the line units, this instruction includes
drill with the weapons of the arm, the care and operation of
weapons, communications, small arms and minor branch
tactics. In the sen-ice units, the course includes branch or-
ganization, administrath-e and fiscal procedures, and branch
tactics. The first year advanced course is designed to pre-
pare the cadet for the practical training he will receive
at camp during the following summer.

This camp is of six weeks duration and is conducted at
an Army post suitable for training in the branch of the
unit. Cadets from many institutions attend anyone of the
several camps. During the period of the camp, training is
intensive and the cadet learns "by doing." His training is
practical and includes the actual operation of the ordnance
and other materiel peculiar to his branch. He fires indi-
vidual weapons and participates in the firing of crew served
weapons. He -takes part in minor tactical prdblems and
field exercises. In addition, he receives physical training-
and engages in supervised athletics. The camp schedule
includes provision for the cadet's moral and religious wel-
fare. Many varied and ample recreational opportunities
are open to him. Ih general, the program of instruction at
ROTC summer camp closely parallels that conducted at
the standard Officer Candidate Schools.

During the fourth and last year of on-campus training,
the instruction continues in branch tactics, techniques, and
procedures. In addition, several hours are devoted to the
more advanced courses common to all branches. These in-
clude military law and boards, military administration,
teaching methods and psychological warfare. Thirty hours
of drill are again required, but during these periods the
exercise of command is emphasized and the student is
trained as a cadet officer.

In addition to the theoretical and practical lessons learned
by the ROTC cadet at school and at camp, his most im-
portant acquisition from this ROTC training is the de-
velopment of those attributes of character which are in-
culcated by the basic disciplinary instruction and daily
contacts with the military service. Among these are leader-
ship, patriotism, a high sense of duty, and respect for au-
thority. It goes without saying that the student's ROTC
training contributes greatly toward making him a better
citizen.

Prior to World War II, the officer strength of the Regu-
lar Army was such that nearly all of the vacancies occur-
ring annually could be filled from graduates of the Mili-
tary Academy. Although the Thomason Act provided for
a "competitive tour" of about one thousand reserve second
lieutenants each year, relatively few of these received

. Regular Army commissions. With the postwar increase in
the Regular Army, it is now expected that one thousand neW
regular officers will be required annually. Of these, only
three or four hundred will be furnished from the Militarv
Academy. The remainder, with certain exceptions, will
come from the ROTC, either as direct commissions under
the Distinguished Military Graduate program or through
the Competitive Tour. New emphasis is thus added to the
Reserve Officers' Training Corps.
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Behind The Scene With The Target Grid*
Prepared in the Department of Gunnery,

The Artillery School

By Major Robert S. Stafford, FA
PART I

A study into the background of conduct of observed fire
reveals that war experience indicated the desirability of
simplifying the procedure as much as possible. Primarily,
it was desired that this simplification reduce the mental
calculations and arithmetical computations required of the
observer, yet permit him to obtain rapid and timely adjust-
ments of fire. The result is the new observed-fireprocedure
using the target grid. This method has reduced the ob-
server's problem by enabling him to fire every mission as
if he were on the gun-target line. However, in reducing
the observer problem, it was necessary to devise a means
whereby the former mental gymnastics (namely, those
caused by the observer's offset from the gun-target line)
of the observer could be solved elsewhere. The target grid
was devised as the means for graphically converting the
observer's corrections into fire commands. The target grid
is operated by the fire-direction center. Thus, the observer-
fire-direction center team has become more inseparable than
heretofore.

The articles on "Shooting Without Factors" which have
been published previously (Field Artillery Journal, Sept.-
Oct., 1948; Nov.-Dec., 1948; ANTIAIRCRAFTJOURNAL,
Nov.-Dec., 1949), have dealt primarily with what the O'b-
server does. They have not explained in detail exactly what
happens in the fire-direction center and at the battery. There
are many approaches to an explanation of this matter, but
generally the method of using examples excels in darity.
For this reason, this article will contain examples of fire
missions. These missions will cover in detail the operation
of the observation post, the fire-direction center, and the
battery position.

EXAMPLE.Target, base point; mission, precision regis-
tration (no previous firing in this area). Adjustment to be
conducted starting from any round in the impact area visible
to the observer. The battery is in position and has been
laid on a compass. Aiming posts have been set out at de-
flection 2800.

Observer: FIRE MISSION, AZIMUTH 420, MARK
CENTER OF SEGfOR, BASE POINT, PRECISION
REGISTRATION, WILL ADJUST.

FDC: The S3 selects a battery to fire this precision regis-
tration. Then he supervises the determination of approxi-
matledata which will be surely safe. The first round is
fired so as to come fairly dose to the center of the sector
of fire. Mter this firing data are determined and checked

*Reprinted from May-June and Sept.-Oct. 1949 issues of Field Artil-
lery lO1lrnal.
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by the S3, they are sent to the battery in the form of fire
commands. (The target grid has not yet come into the pic-
ture.)

Battery: The Battery, upon receiving the initial com-
mands, follows them in the prescribed manner, and fires.

Obseroer: The observer sees the burst, measures the devi-
ation, and estimates its position with respect to the target
for range along the OT line. He decides to send RIGHT
600, ADD 400.

FDC: Meanwhile, the HCO has placed the target grid
over the location on the chart used to obtain data for the
initial fire commands. The target grid is then oriented on
the azimuth received in the initial fi-re request. The first
subsequent correction by the observer is now plotted by
moving from the center of the target grid, RIGHT 600
(perpendicular to the arrow on the grid) and ADD 400
(parallel to and in the same direction as the arrow). The
HCO uses the range-deflection fan to determine the de-
flection and range to the new plot. He announces, BAKER,
DEFLEGfION (SO MUCH), RANGE (SO MUCH).
The computer announces the new deflection to the battery,
and upon determining the elevation corresponding to the
new range, sends it to the battery.

Battery: Now that the .target grid is being used, the first
change takes place in the method of receiving data at the
battery. Instead of making a shift as was done when range-
bracketing and deflection-bracketing procedures were em-
ployed, the gunner merely sets off a new deflection and the
No. 1 sets off the elevation. The round is fired.

Observer: The observer notes the location of the burst
and sends the correction DROP 200.

FDC: The HCD plots this correction on the target grid
in the same manner as the first subsequent correction was
plotted, and again determines the data. He announces this
as DEFLECTION (SO MUCH), RANGE (SO MUCH)
to the computer. The computer repeats the deflection to
the battery, and upon determining the elevation corre-
sponding to.the new range, sends it to -thebattery.

Battery: The new data are set and the round is fired.
Observer: The observer notes the location of the burst

and sends the correction ADD 100.
FDC: The HCO plots this correction on the target grid

and follows the same procedure as before. The computer
sends down the appropriate fire commands.

Battery: The battery fires.
Observer: The observer notes the location of the burst,

and sends DROP 50, FIRE FOR EFFECT.
At this point in the fire mission, the control passes to

the fire-direction center. The 83, or whoever is designated
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by him, actuany conducts the mission during fire for effect.
During the adjustment phase of this mission, the S3 (or
the person designated) has been keeping a record of the
deflections fired which resulted in line shots for the ob-
server. (Line shots giye a deflection sensing, and are recog-
nized because the observer made no correction for devia-
tion.) The last correction sent bv the observer is acted on
in the usual fashion, that is, dat; are taken from the target
grid, given to the computer, and sent to the battery. The
first round in fire for effect is then fired at deflection 2850.
The observer, having given fire for effect, knows that dur-
ing the rest of the mission, he \vill merely sense the munds.
They ""ill be sensed for range on the OT line as OVER,
SHORT, or DOUBTFUL; for deviation, as LEFT,
RIGHT, or LINE. The S3 'will convert the sensings to
the GT line.

Observer: The observer notes the first round in fire for
effect and senses it SHORT, LINE. This sensing is sent
to the FDC.

53: The S3, knowing the position of the battery as well
as the angle T, can readily see that, from the battery, this
round is short and the deflection is right. He then looks at
the record of deflections fired during adjustment and sees
that the last line shot giving a deflection left in adjustment
was fired at deflection 2860. This establishes an existing de-
flection bracket of 10 mils (first round in fire for effect
fired at 2850). From the record, the round in adjustment
at deflection 2860 was fired at 50 yards greater range on
the OT line than the first round in fire for effect. There-
fo:e the deflection bracket is equal to ~ S. The S3 splits
thIS bracket progressively until deflection is correct. His
commands: DEFLECTION 2855, ELEVATION 216
(the elevation at which fire for effect was entered). The
computer sends this to the guns.

Battery: The battery complies with the computer's com-
mand.

Observer: The observer notes the location of the burst
and senses it as DOUBTFUL, LEFT.

53: The angle T in this case is 400 mils. The S3 senses
this round bv rule as SHORT DEFLECTION DOUBT
FUL. His c~mmand: 216. The computer sends this eleva-
tion to the battery.

Battery: The battery fires.
Observer; The observer senses OVER, LINE.
53; The S3 senses this round with respect to the GT line

as .OYER, DEFLECTION LEFT. He will now split the
eXIstmg deflection bracket (deHection 2855-2850). His
command: DEFLECTION 2853, 216 (having received
both overs and shorts for range at this elevation, the second
group of three is fired without changing elevation). The
computer sends these commands to the battery.

Battery; The battery fires.
Observer; The observer senses DOUBTFUL, RIGHT.
53: The S3 senses this with respect to the GT line as

OVER, DEFLECTION DOUBTFUL. His command:
216. The computer sends this command to the batterv.

Battery: The battery fires. '
Observer; OVER, RIGHT.
83: The S3 constructs this round as being a forced

OVER, DEFLECTION DOUBTFUL. His command:
24

216. The computer sends this command to the battery.
Battery: The battery fires.
Observer; SHORT, LINE.
S3; This round is sensed bv the S3 as SHORT, DE-

FLECTION RIGHT. He splits the deflection bracket (de-
flection 2855-2853). The adjusted deflection is 2854 and
the deflection is correct. The range sensings are 3 overs and
3 shorts, so the adjusted elevation is 216 (there is no change
in the method of computing the adjusted elevation). The
S3 sends to the observer, CEASE FIRING, END OF
MISSION.

PART II
PART I gave an example of a precision registration. The

two standard types of missions remaining are area percus-
sion and area time. The example in this article is designed
to explain and clarify all operations in an area percussion
type of mission. Of course, the general procedure is the
same as in the precision mission, but in order to delineate
any minor differences, a short, but complete, example fol-
lows:

EXAMPLE: Target, infantry company in the open on
fairly flat, rocky terrain; mission, neutralization. A base-
point registration has been made in the target area, and the
estimated observer-base point distance is 2,000 yards.

Observer; FIRE MISSION, AZIMUTH 790, FROM
BASE POINT RIGHT 350, UP 10, DROP 600, IN-
FANTRY COMPANY IN OPEN, FUZE DELAY,
WILL ADJUST.

FDe; The S3 decides this target is. worth the battalion
and gives his fire order, including BATTALION, ABLE,
FUZE DELAY, TWO VOLLEYS. The HCO orients the
target grid on the OT azimuth with its center on the base
point. The target is then plotted in the same manner as in
a precision mission. The target pin is moved from the cen-
ter of the target grid RIGHT 350 (perpendicular to the
arrow on the grid) and DROP 600 (paral1el to and in the
opposite direction from the arrow). The HCO uses the
range-deflection fan to determine the deflection and range
to this plot, and announces, ABLE, DEFLECTION (SO
MUCH), RANGE (SO MUCH). The Able computer
announces the deflection to the battery, and upon determin-
ing the elevation corresponding to the new range, sends
it to the battery. Since no special method of fire was re-
quested, CENTER ONE ROUND is used. While the
adjusting computer is giving the commands to fire the first
volley in adjustment, the HCO gives data to the computers
of the nonadjusting batteries. They use these data to de-
termine fire commands for their batteries, which are then
laid.

Battery; The gunners set off the deflection and the No.
1's set off the elevation. CENTER ONE ROUND is fired.

Observer; The observer notes the location of the volley
and sends the correction ADD 400.

FDC; The HCO plots this correction by moving the pin
from the initial plot 400 yards parallel to and in the same
direction as the arrow on the grid. He determines the data,
announces it, and the computer sends fire commands to
the battery.

NOTE: This procedure is continued in the same manner
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until the 'Observersends FIRE FOR EFFECT. He sends
this when he sees a bracketing volley or ~plits a lOO-yard
bracket 'Onthe OT line.

Observer: The 'Observernotes that a lOO-vardbracket has
been established and that the bursts are not ~n ricochet, and
determines that his next correction will be to split this
bracket and fire far effect. He sends FUZE QUICK, ADD
50. FIRE FOR EFFECT.

FDC: The HCO plats this correction by moving, from
the plot 'Of nhe last volley fired in adjustment, 50 yards
parallel to and in the same direction as the arraw on the
grid. The data are measured and annDunced. The c'Om-
puter sends the cDmmands FUZE QUICK, DEFLEC-
TION (annDunced by the HeO), BATTERY 2
ROUNDS, ELEVATION (cDrresponding tD range an-
nounced by the HCO). While the adjusting computer
(Able) is sending these commands, the HCO is reading

and annDuncing the data fDrthe other two batteries ta the
final plDt 'Ofthe. target pin. (This procedure is, in effect,
replDtting every mission and is as fast as using cDrrectiDns
tD deflectiDn and elevation from the adjusting-battery com-
puter.) The adjusting-battery cDmputer nDW annDunces
CORRECTIONS, FUZE QUICK. ("CorrectiDns" nDW

cDntain only changes in fuze and site.) The non-adjusting
computers incorporate this intD their cDmmands for two
vQlleys.

Battery: The batteries set 'Offthe new data and fire twD
vDlleyswith fuze quick.

Observer: Seeing that the fire fDr effect is 'On the target
and accDmplishes the mission, the observer sends, CEASE
FIRING, END OF MISSION, INFANTRY DIS-
PERSED. (NDte that the observer terminates area fire
missiDns, while the FDC normally terminates precisiDn
missions.)

A Visit To The 7th Infantry Dioision AAA Firing Range
By Corporal Paul Hershey

A visit tD the Kitakai antiaircraft firing range on Chiba
Bay assures YDU an interesting trip. You not only 'Observe
rural Japanese at work, but YDU rub shDulders with the
common people 'Of Japan.

The electric .train which YDU boaI'd at TDkYD'sAkibahara
station is 'Of ancient vintage-old enough to be drawing
longevity pay-and without heat. It rattles and jerks, and
at the end of an hour's trip deposits you in Chiba where
you transfer to a steam train. You are met by a local repre-
sentative 'Of the Rail Transportation Office who dashes up
the track to the last car and tells the conductor it is OK for
vou to travel without a ticket. Besides, he hasn't the time
to make 'One out for you! The conductor is the soul 'Of
courtesy as he offers you his special seat. Later, when yau
transfer to a third train, he canducts you to your proper
place after formally introducing you to the new conductor.
This train is withDut benefit of seats or the most elementary
conveniences. It is packed jam full and you squeeze your-
self thin between twD Japanese rustics who are evidently
rice farmers.

Close quarters help to break down formal barriers, and
by means of sign language assisted by a few odd pieces of
chewing gum and candy you are assured that your neigh-
bors will help you reach your destinatiDn.

At a way station transfer point YDurnew-found friends
motion you off the train and lead YDU tQthe one bound for
Kitakai. A girl conductDr gives yaur ticket another punch
which nDW resembles a sieve. When the last ticket is
punched she waves OK tD the engineer. He blDws a tiny
shrill blast an his whistle and you're off.This amazing pony
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edition of the iron harse hauls fDur miniature coaches each
seating but twelve passengers. The engine is barely head
high. The train runs on a 28-inch gauge and never exceeds
six miles per haur. The track is laid between the ridges
separating rice paddies, and as YDU travel along YDU pass
thousands of acres 'Ofrice being harvested by industrious
Japanese farmers. Houses line the right 'Ofway and YDU

seem tD be traveling through the front yards 'Of cDuntless
farmhouses all peopled by industriDus folk. Way statiDns
where an occasional StDpis made are merely grass mounds.

Eventually you reach Kitakai, the end of the line, and
all alight. YDU start down the main street looking for SDme-
thing that spells Army. Suddenly YDU are aware that one
of the passengers whQ accepted a stick 'Of chewing gum from
YDU is nDiselesslyriding a bicycle at your side. He grins,
lifts your bag to his handlebars, and pedals along in CDn-

tentment, whatever YDur gait. YDU realize that chewing
gum and candy never made an enemy in Japan. NDw a
few mDre fellow passengers jDin YDU. One speaks English
quite well and tells you that the target practice begins at
noon. You have plenty 'Of time.

The forty-minute walk to the firing range passes quickly.
The 40mm Bofors and the 37mm guns with their quad-
ruple 50's blaze away at towed sleeve targets and tricky
radio-controlled target planes. The firing demonstrates the
combat readiness of the gun crews, but YDU have seen this
all before. Your ,thoughts are still 'On YDur recent train trip:
the courteous, smiling conductors; the friendly, jostling
crowd of standees; and YDurmost recent acquaintance-
the gum-chewing cyclist.
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Organizing- and Training an ORC
Guided Missile Battalion

By lieutenant Colonel A. A. Currie, CAC (Res.)

In World War II, as in most major conflicts, many new
and improved methods of waging war were introduced.
One of the more important new weapons was the guided
missile, and it is now apparent that this weapon will be
employed extensively in any future conflict. With advances
in the art of guided missile design, development and em-
ployment, steps must sooner or later be taken to train units
of the Regular service and the civilian components in the
operation of this armament.

The writer is not cognizant of current thought in the
Department of the Army on what time scale may be ap-
plicable for the activation of guided missile units. How-
ever, since the early part of 1946 there has been consider-
able interest on the part of individual members of the
Reserve Corps in the formation of ORC guided missile
units. A number of such units have been formed on an in-
formal basis, and some of these possibly have been formally
activated during the past year or so.

Even with a total absence of materiel on which to train,
it would seem wise to activate such units in the ORC, at
least on a Class C status, and thus take advantage of the
technical abilities of many Reserve officers to absorb the
basic fundamentals of the guided missile art. Even though
the units which are activated now may never be called
into service as units, the officers so trained will form a val-
uable leaven for units which may be activated during any
future emergency. This is the story, to date, of the organ-
ization and early training of one of these units, the 1536th
Guided Missile Battalion (Training).

In the spring of 1947, First Army circulated a memo-
randum to ORC Unit Instructors in the New Jersey area
requesting recommendations on the desirability of forming
guided missile units in this area. On the basis of the replies
to this memorandum, Lt. Col. T. H. Leary, Coast Artillery
Unit Instructor for the North New Jersey area, prepared
and circulated a questionnaire to a number of Reserve of-
ficers asking whether or not they would be interested in
assignment to such a unit. In the preparation of this ques-
tionnaire, consideration was given to the qualifications
which might be applicable for an officer to be assigned to
a guided missile unit. It was felt that the technical com-
plexities of guided missiles and the present state of the art
made it desirable to query only those officerswho were engi-
neers or scientists by profession.

Obviously no guided missile unit is going to be officered
in an emergency solely by engineers and scientists, nor
would such a procedure be necessary. It is equally obvious,
however, that a group of this character, familiar with the
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phraseology common to the engineering profession, should
be able to absorb the technical fundamentals of this new
art more rapidly and mo~e evenly !ha~ w!?ulda group not
so constituted. The training of the unit should, as a conse-
quence, be appreciably accelerated.

Since this area is highly industrialized, such a restriction
on the civilian profession of proopective assignees did not
appear to .be a critical bar to the procurement of the re-
quired number of officers. So it proved as the question-
naires were returned, and it appeared that sufficient per-
sonnel would be available to officer aIbout two battalions.
It may be noted in 'Passing that sufficient interest was
aroused by the contemplated formation of ~uided missile
units that several officers on the inactive list requested
transfer to the active reserve and assignment to one of the
units; a number of these officers were so assigned and are
now taking an active part in the unit training programs.
Another word about the list of officers to which this ques-
tionnaire was mailed. No particular consideration was
given to an officer'sbasic arm or service in circularizing him
for this assignment. One reason for this was that well quali-
fied officers of branches other than artillery were available
and interested, and it was felt that their diversified mili-
tary backgrounds would be of much value to a unit of this
type. A secondary reason was that the bulk of the artillery
officers in the area were already assigned to artillery units
and were actively training with them.

Authorization for the organization of two battalions in
the North New Jersey area was received in the spring of
1948: the 1536th, a surface to air C.M. battalion, and the
1570th, a surface to surface C. M. battalion. The nucleus
of the 1536th was placed under the command of Colonel
F. C. Sweeney, CAC-Res, and of the 1570th under the
command of Colonel J. H. Lewis, CAC-Res. Organizational
meetings of both units were held during the spring at, re-
spectively, ORC Unit Headquarters at the Kearny Navy
Yard, Kearny, N. J. and in Elizabeth, N. J. Assignment of
personnel to both units was delayed until the fall of 1949,
due to a requirement that all personnel had to be cleared
for access to classified material prior to assignment. Even
though this requirement delayed the training programs for
several months, it is felt that it was desirable, since only
general fundamentals can be covered in a guided missile
training program without infringing on classified matter.
As a consequence, no officers were assigned to either unit
until the middle of October. As of the end of 1949, about
18 officershave been assigned to each unit.

In the fall of 1949, both units were reassigned to Col.
ANTIAIRCRAFT JOURNAL



Meeting
Number

TRAINING PROGRAM
1536th GM Bn ~ 1570th GM Bn

Meeting
Number

Lecture Subject

1949:

Introduction to and History of Guided
Missiles

Y Employment of AM

Electrical Fundamentals-I

Z Employment of FA

Electrical Fundamentals-II

1950, 1st Quarter:

1 AM Materiel
The Ballistic Trajectory

2 FA Materiel
Subsonic Aerodynamics

3 Electronics Fundamentals-I
Supersonic Aerodynamics

4 Electronic Fundamentals-II
Speed Regimes

5 Servos-I
Employment of SSM

6 Servos-II
Employment of SAM

1950, 2nd Quarter:

7 Reaction Motors- I
Guidance Control Systems

8 Reaction Motors-II
Gyroscopes- I

9 Gyroscopes-II
Radar Fundamentals- I

I° Radar Fundamentals-II
Attitude Control

Leary's office in East Orange, N. J., and it was immediately
apparent that this fortunate assignment afforded the op-
portunity for joint training. By so doing, advantage could
be taken of the experience of officers in .both units, the
space requirements for meetings could be eased and the
unit training programs could be correlated inasmuch as the
basic training in this subject is the same regardless of the
tactical employment of the missile.

By last fall, a tentative TO had been designated for the
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Lecture Subject

II Radar Fundamentals-III
Basic Autopilot

12 Electrical Computing Circuits
Preset Control Systems-I

1950, 3rd Quarter:

13 Preset Control Systems-II
Rockets-I

14 Rockets-II
Terrestrial Reference Systems-I

IS Terrestrial Reference Systems-II
Propellants

16 Probability Theory
Radio Navigation Systems-I

17 Radio Navigation Systems-II
Turbo-jets

18 Celestial Navigation Systems
Pulse-jets

1950, 4th Quarter:

19 Inertial Guidance Systems-I
Ram-jets

20 Inertial Guidance Svstems-II
Launchers-I /

21 12unche~-II
Command Guidance Systems-I

22 Command Guidance Systems-II
H~ming Systems-I

23 Homing Systems-II
Beam Climbers- I

24 Beam Climbers-II
Lethal Devices

units. This TO is one which \\'as prepared some time ago
by the M&GM Branch, The Artillery School and the 1st
Guided Missile Regiment at Fort Bliss. It calls for 48 line
officersand 14 warrant officers, commanded by a Qolonel.
Although it was primarily set up for SSM units, it seems
reasonably well adapted to SAM units, as well, at least until
further tactical study of the employment of guided missiles
indicates the need for a change in the organization. Using
this TO, and with approximately eighteen officers now as-
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signed, the principal battalian staff assignments have been
made so that the administrative and training activities af
the battalian can be handled expeditiausly.

Preparatian af a lang term training program '\'as initiated
in Navember. It so happened that the Executive Officer
of the I570th and the 'writer had both attended the latest
two-week course in guided missiles at The Antiaircraft
School at Fart Bliss during the latter part of October and
the early part of Navember. The training and the published
material obtained at this caurse were invaluable in the prep-
aration af the first year's training program. Incidentally,
this particular course is highly recommended to any Re-
serve oflKer who may have the opportunity ta apply for it.
The Guided Missile Department af the School has spent
much time and effart in the preparatian and presentatian
of a cancentrated caurse which gives the st~dent a maxi-
mum amount of informatian in the time available. The
training program as presently planned far 1950 is autlined
in (Figure 1). It will be nated that the emphasis for this
first year's training is an basic technical fundamentals. The
reason far this emphasis is twafald: by the end of 1950 it
is anticipated that all afficers whO' expect to be assigned
to the units will have been cleared for security and assigned,
by which time it will be prafitable ta present infarmation
on tactics and employment, subjects which are in a state of
flux; and secondly, it is the objective of this program to
bring all personnel to a common level af fundamental
guided missile knowledge, after which it will be feasible
ta investigate in more detail some of the technical aspects
of the guided missile art.

An attempt has been made in laying out the program
to preserve continuity of subject matter as much as possible.
This has been done Ibyscheduling all lectures on a given
subject successively. At the same time it is desirable to
diversify each two-hour meeting to some extent to keep in-
terest fram lagging late in the evening and, in addition, to
permit an instructor in a given subject more time for prepa-
ration. This objective has been met by scheduling twa
different types of subject matter for each period. For in-
stance, three lectures on radar fundamentals have been
scheduled during meetings 9, 10 and II. The first of these,
however, is paired with the second lecture on gyrO'scO'pes
and the other two with lectures on certain phases O'fguided
missile cO'ntrolsystem..

The program will be presented by all officersof the twO'
units, rather than O'nlyby those whO' have attended the
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School caurse. This method of presentation places quite a
burden an the individuals concerned, in preparing a cam-
plete lecture or series af lectures from relatively limited
saurces af material-that published by the School and the
JOURNAL'S Guided Missile pamphlet. It is felt that the ad-
ditianal effart an the part of these afficers is warranted for
several reasons: the process of preparing a lecture invari-
ably results in the lecturer learning more than he is able
to "put across," thus raising the average level of learning in
the unit; each afficer partakes of mare of the training pro-
gram than he atherwise would, which shauld assist in
keeping interest in the subject af guided missiles at a high
level; each officer is enabled to brush up an his platform
presence and delivery; and, finally, it is only fair to spread
throughout the unit the extra retirement point credit
awarded for preparation af a lecture.

As time goes on, the difficulty af lecture preparatian
will be eased by a gradual accumulation of saurce material.
For the time being, the officers whO'have attended the
School course will be available for help, and an officershave
been requested to study the program and volunteer for
thO'se lectures which are most clasely related to' their
civilian professions. Of course, where no volunteers present
themselves, recourse must be had ta the usual system of
appointing a volunteer! All officers have been encouraged
to keep nates an the lectures, sa that by the end of 1950
those who attend regularly will have amassed a respectable
valume of notes.

It is believed that the ORC guided missile battalion fills
a definite niche in the civilian component structure. As
mentioned earlier, units which are formed at this time
may never ,becaned to active duty in an emergency as units.
The officer personnel of these units, however, can be given
valuable training in the fundamentals of the art which will
enable them to act in individual ar cadre capacities in
furnishing assistance in the training of operational units
which may be formed in the future. It is also quite possible
that, through the medium af individual study and group
symposiums in later phases of the training program, ideas
of same value on the emplayment of these weapons may
emerge. Guided missiles are here to' stay, and no oppor-
tunity should be neglected for the disseminatian of knawl-
edge on their employment, operatian, capabilities and limi-
tations throughout the armed services within reasanable
security limitations.
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More About Pensions and life Insurance
By Major James C. J. Ballagh, F.D. (Res.)

Normal retirement or separation from active service in
the Armed Forces brings with it the lossof the "six months'
gratuity" and the service-connected death "compensation"
benefits. This means a substantial drop in financial protec-
tion to the dependents of the individual concerned.

However, the widow of a man who dies after leaving the
active service may qualify for a "compensation" of $75.00
per month if her husband's death is the result of a disability
attributable to his wartime service or $60.00 per month if
such disability were attributable to his peacetime service.

If his subsequent death is not the result of any service-
connected disability, the widow may nevertheless qualify
for a $42.00 monthly "pension" if her husband happened
tobe a veteran of World War I or a veteran of World War
II and had at the time of his death some disability traceable
toWorld War II.

The essential distinction between these words "compen-
sation" and "pension" as used herein is whether or not a
death may be attributed to active service causes regardless
of when the death takes place-in or out of service.

This nonservice--c:onnected"pension" is only payable
when a widow's income from sources other than the Vet-
erans Administration (including government life insurance
payments) is less than $1,000 in any given calendar year
or $2,500 if she has a minor child. The Veterans Ad-
ministration, which is responsible for the payment of these
"pensions," puts a very liberal interpretation on "outside"
income when its source is commercial life insurance, and
the purpose of this discussion is to further develop some
advantages of this interpretation yet caution against cer-
tain disadvantages which may not be readily apparent.

Any payment in a lump sum will be considered by the
Veterans Administration as income to the widow in the
calendar year of the veteran's death only, and if the widow
should herself elect income installments in lieu of this
lump sum, these installments will not be considered as out-
side income until they aggregate an amount equal to the
lump sum which was originally charged as income. This
lump sum method is a hazardous way for a man to distribute
the proceeds of his life insurance for it creates problems for
his widow rather than solving them for her in advance by
prescribing incorue, subject to her "right of withdrawal" in a
lump sum in lieu of the prescribed installments. This latter
method is recognized by the Veterans Administration
PROVIDED the insured stipulated this right in his com-
mercial life insurance contracts.

This is most beneficial because the advantages of income
options inherent in life insurance contracts are retained for
all of the insured's beneficiaries, without changing the gen-
eralplan for his estate distribution. However, a marked dis-
advantage, under certain circumstances, may lie in open-
ing the door to the rapid dissipation of the principal by the
widow if she exercises the withdrawal right.
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Thus, any possible advantage of a lump sum payment
is preserved without the disadvantage of any of these funds
going into a widow's estate at her death and impairing the
interests of the children who were named as contingent
beneficiaries-for upon the widow's subsequent death the
balance of the insurance proceeds usually must be paid to
her estate instead of the children, and, if the latter ever
receive any of these funds, it will only be after the delays,
costs and inheritance taxes that are incident to the probate
of the widow's estate. Further, these funds are in this way
removed from the unjust demands of the widaw's creditors
who might otherwise attach a lump sum payment and com-
pletely upset the plans of the insured for his family.

One point cannot be overemphasized: These are matters
u?ith.which to be concerned only upon retirement or sepa-
ration from active service. It is wholly unnecessary to make
such changes while remaining on active duty. To do so
would be to anticipate conditions which may never exist
and prejudice a sound plan which is predicated on the
eventuality of death while in the active service and subse-
quent benefits to dependents.

For example, consider the case of General K, a veteran
of World War I, who will retire shortly with over 30 years'
service. Presently his es.tate, composed chiefly of life in-
surance, is planned to be distributed under certain life
annuity options which assure his widow of an adequate
income if he should die while on active duty yet assure his
children the continuing benefit of these options if she should
predecease him or die too soon after his death to receive
the full benefits. Just prior to his actual retirement, he
should review the situation and consider rearranging such
amounts of his commercial life insurance as may be neces-
sary to qualify his widow for the $42.00 monthly pension,
by simply adding a clause to some of his contracts providing
for the "right of withdrawal at time of claim."

On the other hand, Major D is a veteran of World War
II and has a service--c:onnecteddisability dating back prior
to July 25, 1947, for which he may be retired shortly. Since
his estate consists chiefly of real estate and securities which
provide income in an amount well in excess of $1,000 a
year, his widow would ~ disqualified from the $42.00 a
month "pension," by this very fact alone, in the event of
his subsequent death due to causes not related to his war
service. Therefore, there is little reason for rearranging
Major D's carefully planned life insurance distribution and
exposing any part of the life insurance proceeds to possible
dissipation or unwise investment by his widow.

The preceding examples are true situations and serve to
illustrate that one should take careful stock of his own par-
ticular circumstances before seeking to rearrange or disturb
a well thought out plan of estate distribution by any ill-
advised concern to secure a government benefit.
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Courses of Instruction, AAA ~ GM School
Fort Bliss, Texas

RESUME OF COURSES

There are currently nine officers' courses and four en-
listed courses of instruction being conducted at the AA and
eM Branch, The Artillery School.

OFFICER COURSES

ARTILLERY OFFICER BASIC COURSE (10 weeks)
Purpose: To produce battery grade officers thoroughly
grounded in the principles and technique of artillery.
Special emphasis will be given to developing battery
commanders.

ARTILLERY OFFICER ADVANCED COURSE (9
weeks at Fort Bliss, 42 weeks at Fort Sill)

Purpose: To train selected officers for command and
staff positions within artillery units (battalion and high-
er) as well as for general staff duty with divisions.

ANTIAIRCRAFT OFFICER ASSOCIATE BASIC
COURSE (13 weeks)

Purpose: To produce battery grade officers well grounded
in the principles and technique of antiaircraft artillery.
Special emphasis will be devoted to developing capable
battery commanders. This instruction is provided pri-
marily for officers of the Organized Reserve and National
Guard in the branch. All artillery graduates of Army
OCS, detailed in the Antiaircraft Artillery, will attend
this course immediately after they are commissioned.

ANTIAIRCRAFT OFFICER ASSOCIATE AD-
VANCED COURSE (13 weeks)

Purpose: To provide comprehensive instruction in con-
densed form which parallels that Antiaircraft Artillery
portion of the regular advanced course. This instruction
is provided primarily for officers of the Organized Re-
serve and National Guard in the branch, and, regular
officers of other branches.

CUIDED MISSILES (REGULAR) COURSE (37
weeks)

Purpose: To indoctrinate officers of all three of the serv-
ices with the fundamentals, tactics, and techniques in
the field of guided missiles.

GUIDED MISSILES (ASSOCIATE) COURSE (13
weeks)

Purpose: To indoctrinate officers of the ground arms with
the fundamentals, tactics and technique in the held of
guided missiles. This instruction is provided primarily
for officers of the Organized Reserve and National
Guard.
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GUIDED MISSILES INDOCTRINATION COURSE
(2 weeks)

Purpose: To indoctrinate officers of the Organized Re-
serve Corps and the National Guard, who are not on
extended duty, in the reasons for the guided missile pro-
gram, the direction the guided missile program is taking.
the difficulties being encountered and that may be fore-
seen, the present state of guided missile program, the
expected uses of guided missiles, the organizations re-
quired for using guided missiles and the defense againlt
guided missiles.

RADAR ELECTRONICS COURSE (26 weeks)
Purpose: To train selected officers in radar theory, stress-
ing fundamentals of electricity and electronics; and the
operation, organizational maintenance, tactical and tech-
nical employment, and command inspeotions of radar
sets peculiar to their respective arm. To familiarize them
with the present and probably applications of electronics
in the Guided Missile Field.

SENIOR AA OFFICERS' INDOCTRINATION
COURSE (2 weeks)

Purpose: To refresh Group and Brigade commanders and
staff officers on latest AAA trends and developments;
and to improve the knowledge and technical ability of
those officers with little or no experience with AAA
equipment who are conducting technical instruction in
AAA Battalions and smaller units of the National Guard,
Organized Reserve Corps, as well as Assistant PMS&T's
of AAA ROTC.

ENLISTED COURSES

ANTIAIRCRAFf ARTILLERY GUNNERY CON
TROL COURSE (MOS 2671) (22 weeks)

Purpose: To train selected enlisted men in the genentl
field operations of AM units. Successful completion of
the course will qualify enlisted men as "potential" AAA
Master Gunners (MOS 2671).

FIRE CONTROL ELECTRICIAN CeURSES (MOS
0633 and 0634) (Gun-23 weeks, AW-22 weeks)

Purpose: To train selected enlisted men in hre contrd
operations of AAA units. Graduates are qualified for a~
signment to duty as Fire Control Electricians (MOS
0633 AW) (MOS 0634 Gun).

RADAR REPAIR AND MAINTENANCE COURSE
(MOS 0775) (37 Weeks)
Purpose: To train selected enlisted men to maintain an~
repair AAA radar equipment. Graduates are qualihed!
for assignment to duty as Radar Mechanic (MaS 0775).
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A SAVINGS PROGRAM¥
By lieutenant (J.G.) Roger Fredland, U. S. Naval (Res.)

PrQfessional men in general are nQtorious for exercising
bad business judgment in their personal investments. As
.compared tOobusinessmen in the same incQme brackets,
their estates at retirement are commanly woefully small.
The reason fQr this is apparent: their day~by-dayexperi-
ence does not equip them tOomake wise investment de-
cisians. Very generally they da not take the trauble tOomake
the mast perfunctary investigatiQns before committing
.quite large sums Qf money.

What is true af doctQrs,lawyers, dentists, etc., in this re-
speet is doubly true of Army and Navy afficers. Nat only
are the professional concerns of the afficer remote from
the wQrld af profit and loss; in additian the canditions af
his personal life militate against his developing the local
contaots which cauld be valuable to him in choosing an in-
vestment plan. Maving abaut on orders as he does, he is
seldam able tOostumble an a real estate bargain in a de-
pressed market. Nor does he ardinarily have friends in
banking Qrbrakerage circles wha can let him in an "a good
thing in steel."

The Army or Navy officer is an all the sucker lists ever
.campiled. He pays premium prices for rents and uniforms
.and nearly everything else he buys. Perhaps the wonder-
ful thing is that the officerever saves anything at all, except
the hope of his pension.

Admittedly no one is ever gaing to get rich an a Service
:salary. But it ought to be possible fOorevery afficer tOoamass
enough to give him a tidy supplement tOohis retirement
pay. It is Qnlypossible, hOowever,far -the man wha will give
.a little thQught tOothe matter at regular intervals. An estate
.daes nat happen. It has tOobe planned.

Perhaps the ane indispensable item in any man's invest-
ment prQgram is his life insurance. Certainly it is indis-
pensable for a married officer. And, in fact, nearly all Qf-
ficers do carry life insurance. It is unfartunately nat true,
however, that most officershave a carefully planned insur-
ance program tailored to their individual needs. Same carry
too little insurance. A few carry too much. Nearly all carry
too expensive types. Some insure the wrong people.

Now it is abviausly not possible to say, "This and only
this is a proper insurance program." What is proper and
reasonable depends on age, marital status, number af chil-
dren, supplemental income, and temperament. On the
ather hand, there are cases like that Qf my friend Lieuten-
ant Cammander X, whQ has straight life and endov...ment
policies for fifty-odd thausands Qfdollars, an \vhich the an-
nual premiums tQtal well over $1,500. He and his wife

*Reprinted from the December 1949 issue of The U. S. Natfal Insti-
tute Proceedings ..
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have nQ children. They attempt na ather farm of saving,
and frequently have tOoborrow maney to meet premium
due dates. They have a small supplemental income from a
trust fund, but are, and act, miserably poor. It is fairly evi.
dent that he is "averinsured."

What, in general, can safely be said about life insurance
for an afficer? Most Qbvious, probably, is the oft-repeated
and ever -true advice: Take and keep up the maximum
amount of Natianal Service Life Insurance that the gay.
ernment will sell yau. No commercial company cauld come
close to matching its value and still stay in business. Sec-
ond, consider yaur individual needs, discount the advice of
insurance salesmen, and shOoparound for the rest of your
insurance.

Ordinary life insurance may be thought of as encompass-
ing two features: protectian Qf the beneficiary, and "en-
farced saving." The first of these is worth any man's pur-
chase price. But it's worth considering whether enforced
saving can't be accamplished more advantageously some
other way.

The insurance salesman is likely to stress the fact that
straight life policies -build up cash reserves, which may
actually be cashed in, or upon which the policyholder ma)
bonow. (''Twenty payment life insurance" is substantially'
the same, except that the premiums are proportionatel~
higher and the policy is "paid up" in twenty years.)

NQWfor a much lower premium, a man may purchase
"term insurance," which is written in various fQrms-the
most practical of which for most family heads is "ten year
renewable term." This is insurance which provides protec-
tian only, withaut enforced saving. If the policyholder
outlives the "term," he gets nothing. There is na cash sur-
render value at any time.

Many people (sametimes on the advice Qf agents who
naturally prefer to sell the higher-cost types) hate to buy in-
surance which "you have to die in twenty years to callect
on," but an the ,basisof comman sense, and dallars and
cents, term insurance is definitely the best buy fQr the
average afficer with a wife and minar children to protect.

Consider that your family would be in greatest need cl
maney if yau -died before the youngsters are through
school. Later an, only yaur widaw would need providing
for. And later on, it is to be hOoped,yau will have acquire<!
other income-earning property (if you haven't kept your-
self "insurance poor").

Cansider that the "cash surrender value" (and the amount
you can borrow on YQurpolicy) of straight life is the dif-
ference between the cost of this type and the less expensive
term insurance. If yau die, the campany pays Qff the face
value Qf the policy only (as with any type of insurance).
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The company keeps the cash surrender value in that case.
Hence, even if you can afford, or think you can afford,

adequate "straight life," you'd still be better off paying for
protection only (term insurance) and putting the saving
in premiums into Series E government bonds. Then in
event of vour death, your beneficiarv would have not only
the face ~Talueof you~policies, but ~lso the bonds. ;

The value to the policyholder of the "savings" in straight
life insurance is largely. mythological, not only because if
you die the insurance company keeps them, but also be-
cause if you have to borrow on your insurance, the insurance
company charges you five or six per cent interest for the
use of your own money. (As a matter of fact most com-
mercial banks wiIllend you money with your insurance as
collateral at 4%!)

Insurance companies also write "modified life" (with
premiums increasing year by year), "decreasing life" (on
which the premiums are constant, but on which the ma-
turity value decreases year by year), which possess some
features of both straight life and term insurance. Endow-
ment insurance and annuities are types in which enforced
savings is the principal feature, and protection a secondary
one. Their premiums are, of course, correspondingly high.
As to their value to the average insurance-buyer, this
writer's advice remains, "Buy insurance for protection, not

"to save money.
As to where to buy insurance, the best advice is to con-

sult an experienced insurance consultant (who does not
himself sell insurance). His small fee is likely to be money
well spent. (The Family Insurance Analysis Bureau in
New York is one of many such counselling services often
recommended.) In New York and Massachusetts, it is
possible to buy life insurance, including term insurance, at
savings banks at an attractive rate. (In New York, for ex-
ample, renewable term insurance at age 35 is available at
$7.75 per thousand.) The Farm Bureau Life Insurance
Company, organized as a cooperative, sells term insurance
and other types at exceptionally low premium rates. But
as a matter of fact, the Metropolitan and many of the other
big, well-known companies will write term policies.

Before leaving the subject of life insurance, it might be
noted that it is unwise for an officer to carry substantial pol-
icieson his wife or minor children. The protection a family
needs is against the death of the breadwinner of the family.

Let us suppose, then, that we have our "typical officer"-
age 33, maFI'ied,with two children, 3 and 5 years old-
carrying a $10,000 National Service Life, for which he pays
about $80 a year premium, and $20,000 worth of term in-
surance, on which he pays about $150 a year premium-a
totalof $230 a year. Can he afford to "save" any more than
that? On the rule of thumb that we all should save at least
a tenth of our gross income, it would appear that he's "able"
to saveconsiderably more. There was a time when "savings"
connoted the savings bank; and when savings accounts drew
4 per cent interest, compounded semiannually, this was
reasonable. Nowadays, it is foolish to keep more than a
"rainy day" emergency fund in a savings account because of
the very low interest return. Both because of the relatively
high interest rate (2 per cent) and because of its con-
venience, postal savings are an especially attractive substi-
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tute for the savings bank. Every post office is your bank.
No individual may deposit more than $2,500 in a postal
savings account, but a married woman may carry an ac-
count in her own name.

For the typical officer, the next important type of invest-
ment to think about after insurance is Series E U. S. bonds.
If these are held to maturity, they yield very nearly 3 per
cent interest (which is as much as top quality industrial
and rail 'bonds bring) with the advantage .of complete
liquidity. That is to say, they can be cashed in at any time
without loss of value if a more attractive investment oppor-
tunity presents itself, or if an emergency makes it necessary.
And for those who have trouble making themselves save,
the payroll deduction plan is as satisfactory a whip-wielder
as an insurance company.

For the relatively young officer, such as the one we
chose to regard as typical, perhaps it would be unrealistic to
suppose he can do much more saving than that already
discussed, which we may tabulate as follows:

$230 per year Insurance Premiums
$100 per year Postal Savings
$225 per year Series E bonds

(one a month at $18.75)

For those without children, and for those older officers
in a higher income bracket, common stocks offer an attrac-
tion. Like insurance, stocks are too big a subject for more
than a cursory discussion here. It may be said that no
amateur (officers included) can hope to make money in the
long run speculating on the rise and fall of market prices.
Furthermore, not many people have gotten rich because
they bought heavily into an issue "recommended by a
client of their brother-in-law's broker." On the other hand,
if a man ,vill give the same thought and attention to a
stock purchase that he does to buying an automobile, and
"buys for the long pull," he will generally get more for his
money than in any other type of investment. As it happens,
ever since the collapse of the bull market in 1946, most
dividend-paying stock has been selling at bargain rates,
with some issues paying dividends equivalent to 10 per
cent on investment.

It may be asked, why, if you can get 6 to 10 per cent on
stocks, should one buy government bonds paying only 2.9
per cent? Is the risk element in conservative stocks great
enough to warrant that difference? The answer is that the
greater risk accounts for a large part of the difference. The
rest is premium for liquidity. That is, with government
bonds, you know you can receive your money back, plus
interest accrued, at any time. Though you can always sell
stocks, you may need your capital at just the time the
market is low. Hence the insistence of everv investment
consultant today that you put part of your sa~ings in "gov-
ernments."

Most people after reading the Wall Street Journal and
the Magazine of Wall Street for a few months begin to
feel they know \-"hat they are about in buying stocks.
Brokers, generally speaking, are chary in proffering advice
unless it's asked for. However, though brokers are far from
infaIIible, it's well to remember that security-buying is
their business, and their views are always more likely to be
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correct than a layman's.
Unless an officermakes a hobby of the stock market, and

is at a station where he can convenientlv buv and
sell at short notice, he does well to keep to ~onse~Yative
issues-the "blue chips," some of which have paid dividends
annually for fifty years or more. Certain businesses are
more or'less "dep;e~ion-proof" (as their performance in the
early 1930's demonstrates). Other businesses are feast-or-
famine propositions. In general, consumption-goods in-
dustries fluctuate in profits much less than heavy industry.
Dividends on the stocks of tobacco companies, chain stores,
dairies, and oil refineries tend to be relatively stable. The
reverse is true of those companies manufacturing steel,
automobiles, building supplies, etc. In general, it is common
sense for the long term investor to prefer the first to the
second.

It's fine for an investor to "get in on the ground floor of
a company that's going places." How often has it been
pointed out that if you'd bought $1,000 worth of General
Motors in 1920, you'd be rich now, or that the original
holders of one share of Coca-Cola stock have a comfortable
income now from that source alone? It's well to remember
too, however, how many people lost their shirts in miscel-
laneous motors stock of companies long since bankrupt.
Some investors are going to make a good thing out of tele-
vision, but it's impossible to tell now which of the many
companies in the field will hit the big bonanza. (And some
investors have already lost heavily on at least one company.)

Certain established industries still clearly offer growth
possibilities. Chemicals are an example. This, however, is
obvious to the investing public at large, and most chemical
issues are (as compared to their dividend yield) relatively
high-priced in today's market.

On the whole, the amateur buying for income does well
to confine his purchases to established issues which have
done well in the past and which will, as far as can be
guessed, continue to do as well in the future. In the long
run, the man who shops for a safe stock paying 6 per cent
does much better than the one who buys into a new com-
pany with the hope of doubling his money in six months.

Is there an "ideal common stock" for the average small
investor who, like the typical officer,has neither the time nor
impulse to make himself an expert on the market? Such a
stock would have complete price stability and completely
steady dividend rate. And there is no such stock.A certain ir-
reducible minimum of risk is inherent in equity investment.

There is a type of stock which does, in this \VTiter'sopin-
ion, approach that ideal, however. I am merely echoing the
opinion of experienced investment counsel when I say
that one of the most attractive and safest of all common
stock investments at the present time is high grade elec-
tricity and natural gas operating companies. These pay from
5~ per cent to 7~ per cent dividends, and show little fluc-
tuation during a depression. Furthermore the electric utili-
ties are in a period of expansion and growth which should
make their stock appreciate in value.

In times of depression their industrial consumers cut
down, but this is a low-rate, low-profit business anyho\v.
Home users of current constitute the cream of the business.
And it's common knowledge that the American home is be-
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coming more and more electrified. (Deep freezers and tele-
vision and dishwashers are onlv the most recent electric
gadgets.) •

Electric utilities enjoy local monopolies and are not sub-
jected to the hazard of "price wars:' Commission control is,
from the point of view of the small investor, an advantage,
not a liability. It is the policy of public utilities commissions
to allow a fair rate of return after taxes. Hence any sizable
increase in corporation taxes w01,lld be compensated by
higher utility rates.

Since a utility grows with the area it serves, common
sense would dictate that there is the greatest possibility of
value-appreciation in the stock of utilities serving the cen-
tral and southwestern parts of the United States-those re-
gions whose population and business are increasing most
rapidly.

Brokers make available to prospective investors, on re-
quest, prospectuses, detailed financial sheets, engineers'
reports-in fact, all the information they themselves have
available. This, plus information gleaned from such pub-
licly published journals as the Magazine of Wall Street
and Barron's, should be a sufficient guide to the small in-
vestor. The cost of investment counselling service renders
it prohibitive to any but the big-time buyer and seller of
stocks. Besides which, much professional investment coun-
selling is of no value.

There are those who, concerned over the risk element in
common stocks, take naturally to the idea of the increasingly
popular "investment trusts"; that is, companies which sell
shares to the public, and with the proceeds buy stocks. The
idea is that with expert management and wide diversifica-
tion, they can "insure" against loss on specific issues. Some
of these trusts have had a good record, and for a certain
type of investor they undoubtedly fulfill a real need. But
an individual buying as little as $5,000 worth of stock can
achieve ample diversification for himself if he deals in 10-
to 25-share odd lots. And the expert management of the
trust naturally gets paid for its expert services.

Up to now I have deliberately (lIIllittedmention of in-
dustrial and railroad bonds, building and loan shares, pre-
ferred stocks, and state and municipal securities. The re-
turn on high grade industrial bonds and building and loan
shares (2~ to 3 per cent) is not great enough to put them
in competition with Series E, U. S. bonds, for the small
investor. And they have an element of risk (however
small) which governments do not have.

As to preferred stocks-in general it may be said that if a
company is sound, the investor might as well share its
profits without limitation; if it isn't sound, the investor
wants no part of it, whether common stock, preferred
stock, or mortgage bonds. On the other hand, certain spe-
cific issues at present selling at surprisingly low prices make
it necessary to qualify this generalization.

Municipal and state bonds carry a very low rate of inter-
est. They are bought mainly by wealthy investors inter-
ested in the fact that they are tax-exempt. They have little
special appeal for the man whose income-tax liability is
under $10,000.

Even this abbreviated treatment of the subject, "An
Officer and His Money," would not be complete were the
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subsidiary subject, "Borrowing ;\loney," to be entirely
omitted. \\7hat if, instead of seeking to find an outlet for
his surplus funds, our "typical officer" is trying to buy
a car <:ostingthree times what he has i!l a savings account?

There is an easv and obvious answer to that one. T rv a
bank first. Many 'commercial banks will lend up to t{vo-
thirds of the purchase price of a car with the car itself as
security, at .f or 5 per cent interest. If you let a finance com-
pany handle it (and a finance company will, if you allow
the dealer to arrange the financing), it will cost you 10
per cent or more. This .fact is often concealed from you by
calculating the interest charge at, say, 6 per cent, on the
full purchase price-including the $800 you have already
paid "down"! As a general rule, all forms of installment

buying are exorbitantly expensive.
Banks will lend money with stocks, bonds, or some types

of life insurance as collateral. (Term insurance will not serve
as collateral.) Some banks will make small short-term loans
to depositors without collateral. 1\lorrisPlan banks will make
unsecured loans at a moderate interest charge if the bor-
rower can get co-signers for his note. And you can always
get a small loan from a personal finance company if you
don't object to paying 36 per cent per year (alias 3 per cent
a month!).

It may seem an anomaly that when you lend money, you
can get only 3 per cent interest, but 'when you borrow it, it
can cost twelve times as much. But that, after all, is what
makes saving such an attractive proposition.

General Balmer Arrives at Bliss
Brig. Gen. Jesmond D. Balmer arrived at Fort Bliss, on

Monday, January 9, to assume his duties as Assistant Com-
mandant of the Antiaircraft and Guided Missiles Branch
of The Artillery School. He succeeds Brig. Gen. Chas. E.
Hart, who recently left for a new assignment in Germany.

Gen. Balmer comes to his Bliss assignment from Europe,
where he was Deputy American High Commissioner in
Austria. In 1944, he was Military Advisor to the United
Nations Foreign Mission in Paris.

Entering the Army in 1917, Gen. Balmer served with
the 26th and Fourth Divisions, American Expeditionary
Force, in 1918-19. He was commissioned a second lieu-
tenant, Field Artillery in 1918 and advanced through the
grades to his present rank of brigadier general in June,
1942.
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In 1926 he graduated from the Field Artillery School,
the Command and General Staff School, and the Army
War College (in the same class with Maj. Gen. J. L.
Homer, Commanding General of Fort Bliss). He is also
a graduate of the Naval War College. From 1942 to 1944,
he was commandant of the Field Artillerv School at Fort
Sill, Okla. Since 1944, he has commanded the 23rd Corps
Artillerv and served as Deputy Commander of the Corps.

Gen~ral Balmer has been awarded the Distinguished
Service Medal Bronze Star Legion of.Merit, Commenda-, ,
tion Ribbon, and Victory Medal, and has been honored with
the Decoration of Merit by Chile and the Order of Com-
mander from Brazil.

He is a native of Pullman, Washington, and attended
the University of Washington before entering upon his
military career.
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Status of Training Literature
The follO\\"ing list of training publications now under

preparation, being printed or recently published is compiled
specifically for AAA personnel.

Those projects marked with a double asterisk en) will
be submitted to the Director of Organization and Training,
GSUSA, for further co-ordination review and approval
prior to printing. A single asterisk (*) indicates that the
project is to be submitted to OCAFF for review prior to
printing. Unmarked projects may be submitted through the
proper channels to TAG for printing by the responsible
Chief of Arm or Service concerned. New literature projects
are indicated by N, Revisions by R, and Changes by C and
the number of the Change.

Dates in the Status column indicate the following:
a. For two asterisks en) projects, it is the approximate

date the manuscript will be submitted to Director of Organ-
ization and Training for final review.

b. For one asterisk e*') projects, it is the approximate
date the manuscript will be submitted to OCAFF for rc-
VJew.

c. For unmarked projects, it is the approximate date the
manuscript will be forwarded to TAG approved for print.
mg.

The average length of time required to print and dis-
tribute a manual, after its receipt in final form by TAG, is
four ( 4) months.

Manual No. Title Preparing Agency Statlls

FIELD MANUALS
44-1 N Antiaircraft Artillery, Employment (Revision of 4-100) AA&GM Br Dir-O&T

Arty Sch
44-2 R Antiaircraft Artillery, Automatic Weapons " " Dir-O&T
44-4 R Antiaircraft Artillery, Guns " Dir-O&T
44-19** N Examination for Gunners (Old 4-19) " " July 50
44-26** R Service of the Piece, 90mm AA Gun on MIAI " " Indeterminate

mount (4-126)
44-27 R Service of the Piece, 90mm AA Gun mount 1\12(4-127) AA&G1\1Br Dir-O&T

Arty Sch
44-28** R Service of the Piece, 4.7 Inch AA Gun (4-128) " " l\1arch 50
44-44** R Serviceof Radio Set SCR 584 " " At Printer
44-57** C2 Adds- Transport by Air " " Indeterminate
44-60** C3 Adds-Transport by Air " " Indeterminate

TECHNICAL MANUALS
9-252* R 40mm Gun (except self-propelled) Cof Ord 1\lav 50
9-372* C2 90mm Gun &AA Mount M2 OCAFF Review
9-669* R Gun Data, Computers, M8 Series At Printer
9-679 N AA Fire Control System T33

" Indeterminate
9-1252* R 40mm Automatic Gun " " OCO Review
9-1370* R 90mm AA Gun Materiel (1370 AB) OCO Reriew
9-1380* R 120mmGun 1\11&AA Mount 1\11 " Indeterminate
9-1680* R Periscopes, Director Sighting Telescopes &ElbaV'.'

" " OCO Review
Telescope for Tk's, MC, FA &AAA " "9-1609* N Computing Sight M7 &1\18A1 (for 40mm AA OCO Review
Carriage 1\12) " "9-1659* R Directors l\15A1, 1\15A2,I\15A3 OCO Review

9-1671 A&B* R Directors M9, I\19A1,M9A2, M10 OCO Review
9-1679* N AA Fire Control Svstem T33 OCO Review
9-1682* N Remote Control S~lstemM12 At Printer
9-1684* N Local Control Svstem 1\116 "

June 50
9-1901* R Artillerv Ammu~ition OCO Re\'iew
9-2604* N Inspection &Adjustment of Fire Controllnst. l\larch 50

20-240* R l\leteorology for Artillery AFF Bd 1 Printed
20-241* "0; Meteorological Tables for Artillery Printed
44-234** N AAA Service Practice A;\&Gl\l Br. TAS DA Review
44-260** N Flak Analysis OCAFF Review
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Origins of Antiaircraft Artillery
By lieutenant Colonel Richard W. Owen, CAC

Umil an assassin's bullet punctured the uneasy peace of
1914, Europe had been without a major war for almost a
hundred years. The Great German General Staff was still
preoccupied in studying the American Civil \Var and ap-
plying the lessons to a theoretical sweep over the Continent.
The French army, confident of its artillery reputation, was
slowlv readjusting itself to the political upheavals occas-
sioned by the Dreyfus case. Across Europe an incompetent
Czar with a sickly heir and a superstitious Czarina was in-
~ecurely on the throne; a huge, poorly equipped army at
his disposal. In England, George V's government was en-
(IJoed in a bitter naval building program with the come-
bt~ly Gennans at Kiel and Hamburg.

~leamvhile, in obscure and relati,'ely unimportant places,
c\'ents were unfolding which were to shape the future of
all these protagonists. Hiram Maxim had developed the
automatic machine gun; Henry Ford was developing the
assembly line technique of mass production of internal
combustion engines; and a struggling infant aircraft in-
dustry had arrived at the "baling wire" phase of its develop-
ment. Farsighted individuals in Europe's chancellories
were beginning to ponder the future uneasily. The more
objective members of the military were becoming more and
more concerned with the future implications which these
developments portended. They were, however, in the mi-
nority. The necessity for developing countermeasures to a
war in the air was not yet obvious enough to bring about
effective action in this highly complex field. The evolu-
tion of the science of three-Jimensional artillery firing was
still in an incubate stage.

\Vhen the Germans raced for the ~;{arne during that
firstsummer of \Vorld 'vVar I the status of antiaircraft artil-
lery development was insignificant. The German army pos-
sessed a total of 18 artillery pieces adapted for antiaircraft
firing while their Italian allies boasted of two. The French,
despite their formidable reputation as artillerists, possessed
two guns but no organization and no trained personnel.
The British, more farsighted than the rest, had organized
an antiaircraft artillery section in each of eight divisions
equipped with porn poms and firing percussion and tracer
shells which existing reports wryly describe as "useless and
rather dangerous." Across the broad Atlantic, the U.S.
\Vas giving little or no thought to the requirements for
COuntermeasures against military aircraft.

War in the air developed slowly. \Vhile ponderous land
armies were locked in struggle, such aircraft as appeared
wereusuallv on reconnaissance missions. The feats of Richt-
hofen's Fl):ing Circus and the Lafayette Escadrille were
still to come. Yet the problems of combating aircraft from
the ground were clearl" discernible. A need for a different
type of gun mount req~ired immediate solution. A speedier
and more accurate method of fire control, and a system of
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early warning of the approach of hostile crafts were early
"Inusts."

Meanwhile modified Field Artillery materiel provided a
stop-gap solution. Field artillerymen, specially trained in
the new technique, manned the equipment while Engineer
troops manned available searchlights. An uncorroborated
story tells how knots on a string were used to establish ap-
propriate leads on targets!

As the airplane became more and more effective, the
warring nations devoted more and more time and effort to
developing effective countermeasures. Searchlights, sound
locators, barrage balloons, and a more effective information
service were all devised, and each innovation contrived
toward the solution of the antiaircraft problem. In addition,
passive measures, especially camouflage, were skillfully de-
veloped.

At the time of the armistice a great deal of progress had
been made in developing materiel and technique and in
training AAA personnel. The French had evolved a com-
plete AAA organization consisting of 1500 officers and 40,-
000 enlisted men, together with an impressive array of ma-
teriel including some 900 guns, 600 searchlights, 500 ma-
chine guns, and 1000 barrage balloons. Even so, these
measures were recognized as inadequate. All the Great
Powers by this time were. thoroughly alert to the necessity
of further planring and development, and the yems im-
mediately following the wa\ saw the establishment of AAA
schools, intensive training of AAA units of battalion and
regimental size, the development of new weapons and ac-
companying techniques, and the evolution of appropriate
tactical doctrine.

Incisive American interest in antiaircraft artillery began
with an urgent request by General Pershing to the \Var
Department that AA units be formed for immediate serv-
ice in France. As a consequence, the Secretary of 'vVar dis-
patched a memorandum on 1 October 1917 to the Chief
of Staff which contained the following: .

"1. The Secretnry of "VVar directs that tllere be organized
from the regular Coast Artillery Corps tIle following
units for service in France.
(A) One antiaircraft battnlion organized as per tables

107 and 108, Series B, Tables of Organization.
(B) Four antiaircraft companies organized as per

tnble 308 of Series C, Tables of Organizntioll.
2. One company of each of the above types will be pre-

pared to go to France so as to arrive lWt later than
November I, 1917 .... The necessary arrangements
will be made by the C1Iief of Coast Artillery for the
departttre of these troops .... n

Additional implementing instructions directed the
Middle Atlantic Coast Artillery District at Fort Totten, N.
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Y. to organize and prepare these new organizations for
overseas movement. Since no AAA weapons were in ex-
istence in the United States, the troops were shipped to
France for training on equipment to be provided by the
Allied armies. Some of the urgency of General Pershing's
request might be inferred from the \'Var Department's in-
structions to. organize, ship, and deliver certain of these
units within a span of thirty days.

Upon their arrival, the AM units were placed under
.the supervision of a Chief of AAA Service, AEF who con-
ducted inspections and made recommendations concern-
ing their employment to GHQ, AEF. Their training was
all centralized. General Order No. 46, dated October 10,
1917, of GHQ, AEF, established The Antiaircraft School,
AEF at Langres, France, Brigadier General James A. Ship-
ton, Commandant. Instruction was gIven by experienced
Allied instructors utilizing French and British materiel.

From this meager beginning sprouted the antiaircraft
organization as it exists today. Curiously enough, however,
the archives are silent upon one major consideration: no
over-all responsibility for the MA mission was specifically
assigned the Coast Artillery Corps or to any other organiza-
tion. Like Topsy, the M just grew under the benevolent
eye of the Chief of Coast Artillery.' Not until 10 years
later, on December 21, 1927 was the matter officially set
down in print. General Order No. 22, War Department
published on that date had this to say:

"Sec. II-Mission and composition of the Coast Artil-
lery ....
1. Coast Artillery: Missions of the Coast Artillery are

to attack naval vessels by means of artillery fire
and submarine mines, and attack on enemy aircraft
by means of fire from the ground.
Coast Artillery includes all harbor defense artillery,
all railway artillery, all antiaircraft artillery, and
all tractor drawn artillery especially assigned for
coast defense purposes. In addition it includes such
sound range units as are needed in the performance
of its mission."

Nonetheless, in the absence of the above mission assign-
ment, the responsibility of the Chief of Coast Artillery
toward AA matters had long been inferred in earlier War
Department official publications. For instance Training
Regulations No. 10-5 dated December 23, 1921 stated:

"A. COAST ARTILLERY.-a. The artillery is charged
with the service of the fixed and movable elements
of the land and coast fortifications, of railroad artil-
lery, antiaircraft artillery, and trench mortar artil-
lery. Its primary weapons are the cannon, the anti-
aircraft gun, a:nd the submarine mine. Its other
weapons are auxiliary Its essential character-
istic is fire power "

The Armistice found the American armv with a small
amount of AM materiel on hand for training purposes.
Included therein were 52 AM trailer mounts (Model
1917) mounting the 75mm field gun (Model 1916); 120
3-inch AM gun mounts (M-1918); and 161 3-inch AM
gun mounts (M-1917) designed for fixed positions. This
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equipment had been developed during the war and left
much to be desired, The carriages especially were unsatis-
factory. Guns were subject to excessiveerosion, and extreme
back lash was a continual cause of trouble.

Extensive efforts were made to improve AAA ammuni-
tion. The "S" type fuze manufactured during the war was
reported to give "ordinarily fair action when time of burst
was set for 10 or 12 seconds or possibly greater," but was
found to be unreliable for shorter bursts. The problem
called for a fuze that would give a greater degree of uni-
formity of action and that would not vary with day to day
conditions. Particular efforts were required to prevent wide
variations in fuze action at different elevations. Eventually
Ordnance authorities turned to the mechanical time fuze
which had been under development in the United States
since 1914. Additional experiments were conducted with
smokeless, Hashless,and non-hygroscopic powders.

During the early 1920's machine guns for antiaircraft
use were likewise the subject of study. Throughout the
war the Browning cal. .30 machine gun with a variety of
makeshift mounts was used. These mounts were uniformly
unstable. Further tests proved that the cal. .50 machine
gun was the better for AM use, and this type gun was
adopted as standard for AM machine-gun batteries in
service.

The government purchased during the war a total of
134 36-inch Mack searchlight units. These were ineffective
due to limited power, excessive weight, and a lack of mo-
bility. They were superseded by the Cadillac light which
became standard for AM use. Improvements during the
early years called for the use of aluminum in the manufac-
ture of the barrel, a 60-inch light instead of a 36-inch, and
a mobile power plant.

With the coming of peace all antiaircraft units were
promptly inactivated-only to be reactivated shortly there-
after. Organizationally, the battalion was not considered
the appropriate tactical unit, so the regimental organiza-
tion was fixed upon as the proper medium. In 1924 the re-
activated AM battalions of which there were a grand total
of 6 were expanded to a regimental strength of 63 officers
and 1450 enlisted men each. As conceived at the time of
activation, these regiments-all carrying a numerical desig-
nation in the 60's-consisted of a suitable headquarters and
two battalions. The first battalion was the gun battalion
and consisted of one searchlight battery (12 lights) and
three gun batteries of four 3-inch guns each. The second.
or automatic weapons battalion, was composed of four bat-
teries each manning twelve cal. .50 machine guns. This
organization existed until W orId War II when the more
Hexible group was instituted.

With a variety of weapons and but little approved tech-
nique that had been "shaken down," unit commanders based
their training on their wartime experience. Training tech
niques and methods therefore varied widely. Standard text
books were unavailable and translations from foreign man
uals were used pendi:(lg publication of suitable trainin~
regulations. Target practices were conducted by firing a
shell bursts, balloons, kites, and the intersections of search
light beams. In November 1922 an AA unit at Fort MOD

roe, Va. fired at an aerial target towed by a Navy airplane
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This was described as the first real progress in developing
suitable AA training. During the same year the Chief of
Coast Artillery's office began publication of a series of an-
nual AAA bulletins covering matters of interest in the
development of fire control, targets, and methods of fire,
These aided materially in disseminating useful informa-
tion and in coordinating AAA training activities. In 1923
and 1924 training regulations appeared covering organiza-
tion, training, drill, and the tactical employment of AM.
During this time rules for target practice were prescribed
relating to the targets to be used, methods of computing
hits, and safety precautions to be employed. Until this time
very little useful data were obtained on target practice
firingsand the functioning of the materiel.

Our history is replete with examples of slim appropriations
for the military following a war. World War I was no ex-
ception. Appropriations were pared to the bone. Alarmed
by the scanty funds for AAA development, the Chief of
Coast Artillery on September 8, 1924 stated "AAA is a
comparatively recent development and improvements have
been rapid. Extensive development work is in progress ...
but in case of war, large quantities of AA will be needed at
once and no effective equipment is on hand to supply this
need. I recommend that liberal appropriations be secured
for intensive development of AA materiel and fire control
apparatus." During the same year, he reported to -theChief
of Staff "The importance with which the Chief of Coast
Artillery regards this Service (AAA) is indicated by the
successive increases of both commissioned and enlisted
personnel made during the period (fiscal 1924) which has
been marked by a decrease of Coast Artillery personnel to
an authorized strength below that allotted at any time since
1901." During the same year he urged that the War De-
partment heed his warnings. In November he wrote, "Due
to the lack of any provision in War Department general
mobilizationplans for the protection of cities, utilities, and
other important points from enemy aircraft, I feel that im-
mediate steps should be -taken to provide this protection in
case of mobilization. It is expected that aircraft will be
among the first if not the first agency used by the enemy in
caseof war with the U.S. It is encumbent, therefore, upon
the War Department to make all possible preparation to
combat these aircraft, not in the later stages of mobilization
but at the very beginning." This warning followed closely
on the heels of the following: "The War Department mo-
bilization plan provided for nineteen regiments of AAA in
the first phase, seven of which are allotted to the National
Guard. There can be no disputing the fact that these nine-
teen regiments will be found totally inadequate during the
firstphase of mobilization. All should be in condition for
activeservice within the first month of mobilization. There
isneed for a much larger force."

It cannot be said that the Chief of Coast Artillery was
either indifferent to the realities of the situation or una-
ware of the requirements of the AA mission. Like a voice
from the .wilderness, his fateful warnings went unheeded
for too many years!

In 1922 the Secretarv of \iVar in a directive to the Coast
Artillery Corps and to the Air Service called for a study to
determine the feasibility of combined training in coast de-
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fense. The following considerations were the basis for this
directive:

a That the war with Germany did not fzlTtzislzcomplete
data on ll'hidz such training could be based;

b That experiments since the war JUll'e demonstrated
potentialities of the Air SeT'pice in Coast Defense;

c That experimentation in combined training should be
conducted by the interested branches.

In consequence, a series of tests was undertaken in
March, 1922 at Langley Field, and Fort Monroe, Va. Anti-
aircraft target practices against aerial targets and Air Service
target practices against available coast defense installations
were conducted. In addition, other tests to determine the
most efficient means for the employment of the two arms
were held.

Both services agreed as to the value of the tests and rec-
ommended that further and more thorough experimenta-
tion was necessary to determine the proper interrelation
between the two branches.

Additional combined training was held between the
Naval Air Service and the Coast Artillery during the same
year. Major General F. W. Coe, Chief of the Coast Artil-
lery Corps, subsequently thanked the Naval Air Service
"who so kindly cooperated in this matter" and expressed
his "highest appreciation for the very valuable assistance
rendered."

Following the 1922 tests the Coast Artillery Board im-
mediately set to work preparing a manual entitled "Action
against Aircraft" for combined training of Coast Artillery
and Air Service in coast defense.

In collaboration with Air Service authorities at Langley
Field, Va. and other interested agencies the Board de-
tailed the then-current concepts of antiaircraft operations.
It was this manual which initially posed the difficult ques-
tion relating to rules for engagement of aircraft which to
date has been variously answered. In part the manual
stated "Both AAA troops of the Coast Artillery Corps and
the Air Service can combat the aerial forces of the enemy.
Determined combat action by the aviation is the best de-
fense against hostile aircraft and it is the role of AAA
troops to assist the Air Service in such defense, or to take
the entire burden of the defense during the absence of
friendly planes."

As a result of its studies relating to AA mission require-
ments the Board came to certain conclusions which, in
light ~f latter day developments, are of interest. The Board
concluded that "efficient listening devices, adequate search-
lights and a sufficient number of guns properly placed, af-
ford a highly effective defense against enemy bombers, if
seen, and one which is relatively unassailable. Such a sys-
tem is to the bomber what the shore gun is to the warship.
It is doubtful whether a bombing attack would be attempted
against localities so protected." Further, the Board stated,
"the bomber is outmatched by AAA at all altitudes which
can be reached by service bombers provided that the target
can be seen."

The earlv antiaircraft artillerymen ,"vere faced with
many perpl~xing problems whos~ scope has been briefly
outlined in this paper. Despite an habitual lack of adequate
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funds for development. a general state of disinterestness in
their purpose and a struggle for recognition. they met with
a fair measure of success durino the 30's. New motor trans-

"portation, more adequate development, with funds leading
to the perfection of radar. and an increased respect for the
potentialities of the arm. were the fruits of their struggle

which finally culminated in the marriage of electronics and
acceptable armament to produce a first class weapon in the
40's. The high regard which Flak has earned for itself in
battle proves beyond doubt that antiaircraft artillery has
come of age, and that it now stands as an equal in that vaSt
armory on which the safety of our country depends.

~rmy to Employ Television in Reserve
Training Program

The Army will present a series of eight experimental
television programs designed to test television as a training
medium for its Reserve Components, beginning on Feb-
ruary 9, it was announced by General l\lark \V. Clark,
Chief, Army Field Forces, Fort Monroe, Virginia.

General Clark is in charge of the eight-week series which
will be telecast over \VOIC, V/ashington, D. G; WCBS-
TV, New York City, and possibly other Columbia Broad-
casting System affiliates, from 10;00 to II;00 P.M. each
Thursday, February 9 through March 30. Time for the
test programs has been donated by the Columbia Broad-
casting System.

General Clark emphasized that these are test training
programs, the results of which will be studied in determin-
ing the possibility of using television as a training medium.

This will be the first Armed Forces nighttime telecast of
training programs on a network. Some of the Heservists and
Guardsmen constituting the audience may witness the
programs in their own homes while others may be as-
sembled at convenient locations where television receivers
are available. While designed primarily for the Army audi-
ence, the programs will be of interest to the general public.

Negotiations for the programs were conducted by the
Department of the Army, General Staff, through the De-
partment of Defense. The series will originate at the tele-
vision studios of the Navy Special Devices Center, Port
\Vashington, Long Island, New York. The use of this fa-
cility was obtained through the cooperation of the Navy.
At t::is Center the Navy has conducted considerable pio-
neer work in this field.

Scripts were written bv the facultv of the General Staff
College, Fort Leavenwo~th, Kansas' with technical assist-
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ance of the Army Branch Schools. Programming will be
under the direction of the Office of the Chief Signal Officer,
Department of the Anny.

General J. Lawton Collins, Army Chief of Staff, will
open the series with an introduction to the February 9
program. General Clark will then outline the series and
explain its purpose.

Training vehicle of the programs will be a map problem
depicting the operation of an Infantry Division supported
by the Air Force in realistic combat situation. Each pro-
gram will develop a new phase of the map maneuver and
will constitute a distinct lesson in organization or employ-
ment of the Division.

Narrators for the exercise will be regular instructors at
the Army schools. Films of actual combat actions will be
used to portray certain situations confronting the Infant0
Division. -

To test the success of the experiment, the Army will 00.
tain audience reaction from supervised Reserve grour-
which will witness the programs in various locations. Ques
tions to be asked before and after the presentations \ViE
determine individual reactions to the programs. The ques
tions on the first two one-hour training programs will be
general, concerning the officers' over-all impression of thei:
effectiveness. The last six quizzes will be of a technica.
nature designed to test the individual grasp of the prl'
sented lesson. A second means of testing the results wil
be through voluntary comments by individuals of the Rl'
serve and National Guard.

The programs will be aimed at interesting the averagt

\,ideo audience and giving a picture of typical traininf
which the Army offers its Reserve components.
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A New Concept in Compa~y Administration*
By Captain Maurice W. Kendall, Infantry

Since expansion of the Army from its prewar strength,
:housands of officers have had the privilege of serving as
company commanders. That it is a privilege, no conscien-

.dous officer will den v-vet manv of these officers will
privately admit that the): eventu~lly reached the conclu-
,ion thev were not commanders in the real sense of the
;rord, b~t administrators presiding over a maze of paper-

I
\\'orkand the minutiae of company housekeeping. "Hell,
I know I'm responsible for this sort of thing," they say
\\'ith an almost universal sameness, "but for God's sake
gi,'eme somebody to take care of the details."

Somebody to take care of the details. "'ell, what about
[he company executive officer-what's he for? 'Vhat about
Ihe first sergeant and the company clerk-can't they do
it?And what about those platoon leaders-they make good
bond officers, insurance officers, supply officers, mess of-
ficers, investigators, agent finance officers, personal affairs
officers,letter writers, decorators, and chart makers.

The answer, of course, is that these people have been
wking care of it, with the active and frequently manual

.participation of the company commander. In theory the
system is supposed to work, and ob,'iously it does work
after a fashion; we administered and trained an armv of
8.000,000 and the end result was victory everywhere. '

There are some competent men, though, who believe that
Ihe old way of doing things is not good, who have the au-
dacious opinion that we may possibly, just possibly, have

•trained an army in spite of it. \Vhat good purpose is served,
they want to know, by inflicting upon the company com-
mander and his officers the detailed management of a mul-
titude of administrative tasks, with the almost inevitable re-
sult that they have little time for creative thought.

I Little time for creative thought. Perhaps this is the one
thing we can clearly and truthfully delineate as bad. Little
time to think. Too often mediocrity in training is the fault

lof time-consuming administration. \\That company officerIhas not angrily found himself ill-prepared to instruct his
men because he simply did 1Wt have the time to plan?

\Vhat would seem to be needed, then is someone to man-
age-actively manage-the many-faceted administrative af-
fairs of a company so that the commander and his officers
may allocate a larger share of their time and thought to the
tactical operations of the unit.

The prayers of company commanders appear to be an-
~swered in Department of the Army Circular No. 25, 1949,
Iwhich announces the establishment of the unit administra-
tive career warrant officer, who becomes the principal ad-
ministrative assistant to the company commander with
authOrity to sign routine documents in the name of that
officer. This warrant officer may be assigned such addi--*Reprinted with permission from the October 1949 issue of Infanlry
5rhoo/ Quarter/y.
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tiona! duties as the commander desires-mess officer, sup-
ply officer, and so forth-and is the company liaison with
the battalion or regimental personnel officer. Department
of the Armv Circular No. 79, 1949, authorizes the inclusion
of the uni~ administrative career warrant officer in those
T /0 & Es affected by the change-that is, all company size
units of the infantry division and those units of similar
size in the other combat anos. At this time, however,
actual reorganization of these units can be accomplished
only by specific authority of the Department of the Army.
First must come the screening, selection, and procurement
of persons qualined to nIl. these positions, this to be fol-
lowed by a period of intensive training to further qualify
them for the important posts they are to hold.
. And what, the reader may immediately inquire, becomes
of the nrst sergeant? Is he relegated to the junk pile, his
usefulness over? Is he divested of his powers? The answer
is neither. The nrst sergeant will now appear more fre-
quently on the training field, where he can come to know
the actual abilities of the men. No longer will his estimate
of them be based on orderly room contact only, often a mis-
leading thing when recommending promotion. He will be-
come a "strawboss" in fact as well as name, and as such
will retain responsibility for certain status reports-the
morning report, the sick book, and the duty roster. But he
is no longer charged with running the orderly room, and
his relations with the warrant officer-and of the warrant
officer to him-are intended to be mutually cooperative and
not a matter of "who ranks who around here."

And the company executive officer? That individual is
freed almost entirely of administrative detail. Like the nrst
sergeant he will become a familar sight on the training
field. He becomes an executive in the true meaning of the
word, relaying the commander's orders, devising ways to
carry them out, and seeing that they are done.

As for the platoon leaders, they are now responsible only
for their platoons. Certainly there is no objection, if a
commander decides to broaden their administrative ex-
perience, to assigning them additional duties. But obviously
such tasks can now be coordinated in such a way that they
do not interfere with the platoon leader's primary responsi-
bilitv.,

No, the company commander has not shed one iota of
responsibility. If under this system his administration goes
sour, the fault is still his in the eyes of his superiors. \iVhat
he has shed, though, are those long unprofitable hours spent
in close examination of detail. He must still concern himself
with administration but he is free of the spadework-the
warrant officer is his administrative technician.

Very clearly indeed this warrant officer is going to have
to know his business-his qualifications must range from
a thorough knowledge of Army clerical, personnel, and
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administrative procedures, including a grasp of the regula-
tions governing accountability, responsibility, and supply-
to a sound comprehension of the Army Food Service Pro-
gram as applicable to company messes. As stated before, a
screening process followed by a period of intensive schooling
will provide men of the highest qualifications for these
positions.

This new system has been tested and found good. The
Infantry Center, by direction of the Department of the
Army, conducted the experiment. The following facts and
statistics, greatly condensed and high-lighted here, are
based on the board report of that experiment:

I. Company commanders who formerly spent an average
of 22 hours per week on administration were able to reduce
that time to 8 hours.

2. Executive officers ,,,,ere relieved of all company-level
administrative duties.

3. First Sergeants who previously spent an average of
24 hours per week at administrative tasks were able to re-
duce this time to 10 hours, most of it being given to the
preparation of morning reports, sick reports, duty rosters,
and passes.

4. Company mess officers who spent approximately 8
hours weekly on mess supervision were returned to full-
time duty ,,'ith their platoons, the Vllarrantofficer relieving
them. Company supply officers who spent 12 hours per
week on supply were likewise relieved by the warrant of-
ficer and returned to their platoons.

5. The general opinion of the board is that all aspects of
company administration and operations are materially ill)-
pro,'ed by the inclusion of a '\"arrant officer in the tables of
organization.

This is a new concept in company administration, and
there are, of course, some points which bear checking on.
One of these is the attitude of the first sergeants. In the
tests at the Infantry Center the following report \\'as made
with respect to this point: 'The first sergeants of the units
engaged in the tests did not feel that there had been an"
infringement of their prerogatives. Neither they nor the~
company commanders felt that the assignment of the war-
rant officers had conflicted or interfered with their pIl}
fessional relationship." This we can find highly understand-
able, since the first sergeant is no longer figuratively a pris-
oner of the orderly room.

One more bonanza: The company clerk, that stranger
who inhabited the regimental personnel office, will retulll
to the company for full clerical duty and wiII additionall~.
perform the tasks of the mail orderly, a cancelled position.

SUMMARY

This new concept of company administration is logical.
and from preliminary tests it is practical. Its advantages
are manifest and manifold. Its ultimate success, however.
as does success in any company endeavor, depends on the
company commander himself. He must not view the arrival
of his unit administration career warrant officer as the
signal to forget administrative responsibility.
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All of these programs, designed for the prevention of war,
will demand more attention than we have previously given
them in peacetime. But they do not demand-and your
military leaders have never sought--;-undueparticipation by
the military in civilian affairs.

Instead, we in the military seek greater participation by
civilians in military affairs. For the complexity of modern
war has made the military more dependent than ever be-
fore on civilian scientific and industrial genius.

Here has always been the true strength of our democracy.
GENERALJ. LAWTONCOLLINS,Chief of Staff,
U.S. Army at The Society of Automotive
Engineers, Detroit, II January 1950.
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STOCKPILING: A MAJOR ELEMENT
OF NATIONAL SECURITY

By Dr. John D. Morgan, Jr.*

TABLE I.

75% to 100%
Imported

Beryllium
Chromite
Cobalt
Columbium
Nickel
Palladium
Radium
Tantalum

50% to 75%
Imported

Antimony
Gold
Manganese
Platinum
Rutile
Silver
Tin
Tungsten

25% to 50%
Imported

Arsenic
Copper
Ilmenite
Lead
Mercury
Iridium
Vanadium
Zinc

0% to 25%
Imported

Aluminum
Bauxite
Cadmium
Iron Ore
Lithium
Magnesium
Molybdenum
Selenium

Portion of Total U. S. Supply of Major Metals Obtained From
Imports During the War Years 1942, 1943, and 1944.

stored against an emergency-thus insuring that needed
materials can be used most efficientlv with a minimum of
delav.

It is regrettable that our pre-\Vorld-\Var-II stockpilino
program was an outstanding example of "too little and t~
late." The prewar estimates of requirements were in many
cases much too low, while the amounts of material o~
hand in the stockpile at the time of Pearl Harbor were in
almost all cases far smaller than the estimated requirements.
The failure of our pre-\Vorld-\Var-II stockpiling program
can be attributed to several causes. One was inability to
visualize the tremendous needs for materiel in modern
war; another was the lack of sufficient funds to buy what
was desired; and a third cause was the creation by tIle war
of unsettled conditions in Europe and Asia which made
importing needed materials very difficult and hazardous.
Our pre-vVorld-\Var-II stockpiling program likewise empha-
sized that a contract calling for the delivery of material was
one thing, while material actually on hand in a stockpile
within the continental limits of the United States was
something entirely different.

Some people may believe that stockpiles are unnecessary
since domestic production might possibly be expanded to
meet our needs. The record of \VorId \\Tar II shows that
we could not count on domestic production for all of our
needs of several common metals, to say nothing of rarer
products that must of necessity come from foreign lands.
Table I indicat.es the fraction of our total new supplies of
major metals that had to be supplied from imports during
the three major war years. There are many important stra-
tegic and critical materials for which the United States is
dependent upon distant and dangerous sources. Consider-
ing that sinkings of vessels exceeded new construction until
well into 1943, it is obvious that in the future those prod-
ucts that come to us from abroad must be stockpiled well in

Preparation (Ore Dressin or Coal Washing)

Transportation (including Hoisting)

IDiscovery I
\
IDevelopment I
\I Mining at the Face I

\
ITransportation I

\
I Smelting I

\IRefining I
~ITransportation I
\
IManufacturing I

~ITransportation I
.\I

~
Figure 1. Steps common to preparing most mineral raw

materials for use.

sive use of the transportation net, is readily apparent. More-
over, in modern total war, time is a major strategic factor.
Consequentlv, stockpiling a material in a form as close as
possible to the ultimate fabricated state represents "canned"
manpower, transportation, power, processing, and time-all-. *National Security Resources Board, Was~ington 25, D: C. .The opin.
Ions expressed by the author do not necessanly reflect offiCIal views.

Stockpiling of strategic and critical materials offers one
of the most effective forms of insurance that can be pro-.
rided to meet the threat of a future total war. ~lost mineral
rJ'" materials require several steps (as illustrated in Figure
I) to prepare them for use. The vulnerability to attack of
iuch processing, which in many industries involves exten-
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advance of actual hostilities. Figure 2 provides a graphical
comparison of our dependence' on imports for a substantial
portion of our total supplies of the major nonferrous metals,
copper, lead, and zinc during the war. This figure likewise
demonstrates that domestic minino of these materialso
reached a peak in the early years of the war and then de-
clined steadily. Consequently, in a future total war, do-
mestic mining after the war has started cannot be counted
on to produce all of our needs. Therefore, the importance of
stockpiling such common materials as copper, lead, and
zinc is recognized.

In the case of such large volume items as iron ore, coal,
and petroleum, it is possible that the best place to main-
tain stockpiles would be in their natural resting place in the
ground. In such instances our stockpiles should take the
form of well-defined, C'asilyexploitable deposits on which
the necessary development work has been done, and where
adequate machinery and manpower could be obtained on
short notice. Since industrv stocks of even such a common
item as coal do not nOffilally exceed sixty days' supply, the
need for consideration of this problem should be readily
apparent.

It is anticipated that, in a future war, our total supplies
of strategic and critical materials will be obtained approxi-
mately one-third from domestic production, one-third
from imports from protected sources, and one-third from

stockpiles (when complete). As of the end of the calenda
year 1949, about 30% of the desired stockpile goal w
on hand. Table 2, below, summarizes the situation:

Table 2. The Status of tile Post-\Vorld-\Var-ll Stockpile
Program as of December 31, 1949.
Material on halld from prewar stock-

piles and trallsfers of war sllrplu.ses $512,000,000 ( J-l.%
l\Iaterial all halld from postwar pur-

clzases and ECA activities $637,000,000 (17%
Material fillanced Ullder cllrrent ap-

propriatiolls mId programmed for
future delivery $879,000,000 (23%

Value of total stockpile goals $3,773,000,000

The economic soundness of stockpiling was known eWn
in Biblical times, when food was stored during the seven
fat years for the seven lean years that were expected to fol-
low. In modem times few thinking people question the
wisdom of depositing money in savings accounts or of buy
ing insurance to meet the unexpected neeels of emergen-
cies. Today, when our greatly e:-.:pandeelnational economy
requires a continuing supply of many diverse strategic and.
critical materials, anel when worlel conditions are in a stale
of unrest and uncertain tv, national securitv requires a
vigorous stockpiling progr~m. '
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Figure 2. A comparison of domestic mine production, secondary recovery, and imports as sources of copper, lead, and zinc in
\X'orld W'ar II. (A different vertical scale has been used for each metal.)
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THE ATTACK ON PLOESTI*
By Dr. Albert F. Simpson, Air Force Historian

PLOESTI

In the midst of the Sicilian campaign, on I August 1943,
:\\editerranean-based hea\'\' bombers executed one of the
~utstanding air operations 'of \Vorld \Var II. This was the
low-level B-24 attack on the Ploesti oil refineries in Ru-
mania-the first large-scale, minimum-altitude attack by
.\rmy Air Forces (AFF) heavy bombers upon a strongly
defended target and the longest major bombing mission, in
terms of distance from base to target, undertaken up to
that time.

The mission was not perfectly executed-but it heavily
damaged the objective and as an example of brilliant con-
ception, painstaking preparation, and heroism during exe-
cution, the operation had few if any equals.

Oil had been given a high priority in the planning of
the Combined Bomber Offensive, but Ploesti, most invit-
ing of all oil targets, lay beyond the reach of planes based
in the United Kingdom. It was estimated that crude oil
provided two-thirds of Germany's petroleum resources and
that 60 per cent of her crude oil came from the Ploesti
fields-which was to say, approximately one-third of her
totalsupply of liquid fuel. These fields, with an estimated
annual capacity of 9 million tons, were considered to be of
~pecialadvantage to the Gern1ans in their operations on
theEastern Front, and thus an attack on Ploesti offered the
means for rendering immediate assistance to the USSR.

The Hussians themselves had bombed the fields'several
limesin the summer of 1941 and again in September 1942,
but with limited success. \Vithin a month after Pearl
'Harbor, the Americans were studying the feasibility of
bombing Ploesti, and AFF planes had struck at it from the
~\iddle East in an ineffective attack as early as June 1942.
Since then, the Ninth Air Force had been heavily com-
mitted to other operations in the attempt to drive Rommel
Outof Africa, and the heavies of the Twelfth Air Force,
Ibasedbetween Algiers and Constantine, \vere too far from
the target. Only with the impending defeat of the Axis
Iforcesin Tunisia had circumstances combined to suggest
thepossibility of a mass attack on Ploesti from North Africa
bases.

Soon after dawn on 1 August, the 177 planes, carrying
1,725 Americans and I Englishman, took off under the
commandof Brigadier General Uzal G. Ent. The 376th led
the formation, followed (in order) by the 93d, 98th, 44th,
and 389th. The route passed the island of Corfu, then
1S\\ungnortheastward across the mountains of Albania and
Yugoslavia.Before the formation reached the Danube near
lorn in Bulgaria, towering cumulus clouds destroyed its
unity. Integrity might have been restored by the use of
~
.....Reprinted, with permission, from the January 1950 issue of the
'Ull/ar] Rez.ieu'.
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radio but this would have sacrificed the oreat ad\'antaoe of
,:, 0

surprise; consequently, the two lead groups reached the
target somewhat earlier than the others, which cost the
groups the advantage of delivering simultaneous blows and
sent the following units O\'er the target after the defenses
had been alerted.

The first initial point OP) was Pitesti, some 65 miles
from Ploesti. There the 389th left the formation and pro-
ceeded to its target at Campina. There, too, all planes
dropped to the minimum level of approximately 500 feet.
Halfway between Pitesti and the final IP at Floresti, 13
miles northwest of Ploesti, the commander of the leadino

I:>
376th mistook the town of Targoviste for Floresti and
turned southeast. Followed bv the 93rd, the 376th flew to
the outskirts of Bucharest b~fore realizing that a mistake
had been made. Unfortunatel", Bucharest was the head-
quarters of Humanian defen~es, which were promptly
alerted.

THE ArrACK

The 376th and 93d now turned northward toward
Ploesti. Near the city they ran into such severe fire from
ground defenses that the 376th turned east and then north
in an attempt to reach its target from a less heavily de-
fended direction. \Vhen a group reached a point northeast
of Ploesti and in the vicinity of its target (Romana Amer-
icana), it met such intense AA fire that General Ent di-
rected the planes to attack any target of opportunity which
presented itself. Most of the Group's bombs fell in the
general target area but only those from six planes led by
Major Norman C. Appold, which flew directly into Ploesti
and emerged covered with soot, were unloaded on an as-
signed target, the Concordia Vega.

'When the 93d reachecl the outskirts of Ploesti, it did not
turn east with 376th but, instead, flew straight against the
targets on the south side of the city. In spite of heavy flak
and enemy fighters, the group, going in at altitudes of
from 100 to 300 feet and losing II planes over the target,
did a good job on the Astra Romana, Unirea .Orion, and
Columbia Aquila refineries. Unfortunately, these were
targets assigned to the 98th and 44th Groups.

Meanwhile, the 98th and 44th, commanded by Colo-
nels John R. Kane and Leon \V. Johnson, arrived at the
correct IP just after the 93d had finished its run. They
found the defenses thoroughly alerted. Equally bad, they
had to fly through fires and the explosions of delayed action
bombs left by the 93d. The two groups would have been
justified in turning back; instead, they drove straight against
their targets through intense flak, explosions, flames, and
dense black smoke which concealed balloon cables and
towering chimneys. B-24s went down like tenpins, but the
targets were hit hard and accurately. As the two groups
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left Ploesti, they were jumped by enemy fighters, and on
the way home were attacked by every kind of plane from
Me-109s to unidentified biplanes, the last attacks coming
after the Liberators were over the Adriatic. The 98th
claimed 33 enemy planes destroyed, but it lost 21 O\'er the
target and on the return trip; the 44th claimed 13 \'ictories
but lost 11 planes.

The less experienced 389th, led by Colonel Jack \Vood,
had some trouble in getting into the right valley for its run
against Campina, but it reached the target area with all the
aircraft that had been dispatched and completely destroyed
its objective. Its losses were the lightest of any of the four
groups which actually attacked selected targets.

The bombers could not follow closely the Right plan
for the return home from Ploesti because the groups had
bombed at different times and in some instances had left
the tnrgct accompanied by enemy fighters. No attempt was
made to resume route formation as a unified force; each
group, or part of a group, Followed its own course, although
the 98th and 44th remained together and most of the
sound planes of all the groups followed the prescribed route
to Berkovista, Corfu, Tocra, and Bengasi. Planes in distress
generally made for Turkey or the nearest Allied fields on
Malta, Sicily, or Cyprus. The final count showed that 92
planes reached Bengasi, 19 landed at other Allied fields, 7

landed in Turkey, and 3 crashed at sea.
RESULTS

The Ploesti mission fell short of expectations and en-
tailed heavy losses. Final reports showed that 54 planes haI
been lost, 41 of them in action. Lost, too-dead, prisoner;I
missing, or interned-were 532 airmen. On the credit si&:
stood some \'ery accurate bombing and a high degree 0'

damage to the refineries-damage which might have heel
greater had not many bombs failed to explode. An est)

mated 42 per cent of Ploesti's total refining capacity Ira,I
destroyed. Possibly 40 pe~ cent of the cracking capari!>"!
was knocked out for a penod of from 4 to 6 months, an
the production of lubricating oils was considered redUCe(
But thouoh the O\'er-all damage was heavy, it was n

/::) ~,
decisive. The Germans made up for lost refining Caparit1/
by activating idle units at Ploesti and by speedy repair
to damaged plants. /

The hope for virtually complete destruction of the se-l
lected targets with results enduring for a long period ,
time had been defeated by errors of execution. No pIa
had .been ma~e for Following th~ough with other attack,l'
Until late spnng of 1944, Ploest! went untouched as lac

tical operations and strateoic targets considered to be
greater priority than oil cla~ned the attention of the 1\ led
terranean-based heavies.

A Summary of Historical Information Pertainin
to Controlled Submarine Mining

By Colonel H. C. Reuter, ORD

A complete documented history of controlled submarine
mining covering all phases of its development by all na-
tions has never been compiled. This fact is understandable
since controlled mines are defensive weapons designed pri-
marily for protection of the most valuable vessels in our most
important home ports. Therefore, all information pertaining
to this weapon has normally been shrouded in secrecy. In
many cases this secrecy was inspired to prevent knowledge
to both enemv and home forces of the limitations, inade-
quacyor inefficiency of a particular mine defense. No docu-
mented account of the sinking or crippling of any submarine
by controlled submarine mines is available. Neither is there
available any record of successful passage oF-a submarine
through an effective, modern, controlled mine field. The
threat and unknown possibilities for destruction by con-
trolled mines, which completely cover all entrances to a
harbor, have to this date caused naval craft of all types to
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avoid these fields. The threat of encountering mines has
far been a large factor in deterring submarine and surf3!
Reets from penetrating harbors with impunity. More J
tailed analysis of past controlled mine performance may r-
suit in more aggressive and possibly successful penetratj(
of harbors 'in the future. On the other hand, techni
changes in controlled mines and other underwater ordnan:\
make the risk of detection and destruction of submari1
e\'en greater than it was during \Vorld \Var II. ,

A brief summary of historical steps in the developmd
and use of controlled submarine mines with a bibliograrj
of known source material is furnished as a starting p<Y.

for interested personnel.
(The complete text of Colonel Reuter's study is un"

a "restricted" classification and is on file in the office of:
A~TIAIRCRAFT JOUR~AL. It is listed here as a histofl.
reference.)

ANTIAIRCRAFT JOURN



Antiaircraft At
veL i.. t--i-t-i-)fi.. r.

A vranche"s5Q
By Major Harold W. Seidman, CAC and Major C. C. Sorensen, CAC

With the breakthrough of the VIII Corps into the Brit-
:.lD\' Peninsula, the vital role of keeping the routes of com-
mu'nication open in the Avranches area fell to the Anti-
aircraft Artillery. The vulnerable points in the area con-
~i5tedof the Avranches-Pontaubault Bridge, the bridge on
the Sartilly-Avranches Road, the bridge on the La Haye
pesnel-Avranches Road, and the Ducey Dam. The destruc-
tion of any of the bridges would have halted the How of

(

men and materiel to the spearheads racing into Brittany
Jnd the rest of France. The destruction of the Ducev Dam
would have halted operations for an estimated pe;iod of
)x days, the time necessary for the water to recede.

During the Battlc of Normandy, from the time the
113th AAA Group becamc operational on 30 June 1944,
to the 24th of July 1944, the Gennan Air Force was active
only as a reconnaissance unit. Occasional strafing and
bombing attacks were made but these were usually of a
harassing nature, and did not seem to follow any plan.
:\ttacking planes Hying within range of the antiaircraft
units of the VIII Corps were engaged, and a majority were
destroyed.

> D-6ay, H-Hour for the breakthrough operation for VIII
Corps was postponed from 24 July to 25 July and again to

26 July. On the 26th of July, VIII Corps jumped off, and
on the 28th of July Lessay and Perriers were occupied. The
473rd AAA A\V Bn(SP) was used in a hedgerow mission
to blast a path for the Infantry.

\Vith the breaking out of the annor the race was on.
Coutances was captured on the 29th, Brehal on the 30th,
and Avranches and Granville on the 31 st. V/ith a complete
knowledge of the Corps plans for the Brittany Campaign,
and the knowledge that the Third Anny was coiled and
ready to break out of the Cotentin Peninsula, a detailed
reconnaissance revealed the approaching bottleneck in the
Avranches-Pontaubault area. Immediate steps were taken to
protect the bridges and dam in this area. Liaison trips were
made to the various battalions apprising them of the situa-
tion. The 489th and 777th I\A/\ A \V Bns(SP), attached
to the 4th and 6th Armored Divisions respectively, were
requested to leave a battery each at the vital structures in-
volved, with the understandinC1 that they would be relieved'" .
by the 473rd AAA AW Bn(SP) as soon as it could be
moved forward.

At the time of the taking of Avranches no front line was
established. L1rge pockets of Germans were cut off by the
speed of the annored thrusts, and these groups hid by day
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Date Raids Enemy Planes Cat [ Cat II Cat If.

I Aug 45 237 'J- 2 3 I_I

2 Aug 38 98 20 3 0
3 Aug 47 296 19 5 3
4 Aug 25 45 7 2 0
5 Aug 20 -'J 6 I 0)- ../

Totals 175 728 79 13 6
d

ANTIAIRCRAFT JOURNJ

watched the pyrotechnic display highlighted by the OCe<
sional Hash of an exploding plane. Nine of the Cat I clai (
awarded for the entire period were for unknown pIa
as the planes exploded when hit and only bits were r
co\'ered.

Bv this time the ma iority of the Vln Corps and man
oth~r elements of Thi;d A~mv had cleared the vital area,
but the Ananches-Pontaubault Bridge and the road net i
yoked, pro\'ed to be the only supply route for the expanr.
incr Brittanv Campaicrn and the Third Army push to t

b • b •

south and east. During the period of the raids, traffic COIl

tinued to How down this main artery.
Army antiaircraft units started t~ move into the area:

relieve'the Corps units. At about 2300 hours of the 4-
August, operational control passed from VIII Corps Am
aircraft to Third Armv Antiaircraft. However, to insur
that an abrupt change \~'ould not leave the area undefendeo
all batteries of the 635th AAA 1\\\' Bn(M) remained c
position until relieved. As the Army AAA units arriy ,
positions occupied by the 473rd AAA A\V Bn(SP) a
the 119th AAA Gun Bn(i\ I) were taken over. The 119
and 473rd moved out for Rennes, and were joined by t
128th AAA Gun Bn(M). The 128th was attacked whl
in convoy and accounted for at least fivc of the cnrm
planes.

Upon arrival at Hennes, the Gun Bns completed the
reconnaissance and then learned that the Infantn' had II

vet taken the city. The 473rd entered the city a;ld stan
to cover the bridcrcs over the canal. As the infantry carn

b '
into that part of Rennes to occupy it, they found these anD
aircraft guns on the spot to provide protection.

The totals for 4 Aucrust including the march and om
b •

pation of Rennes were 25 raids of 45 enemy aircraft.
which seven Cat I's and two Cat II's were claimed.

On the 5th of Aucrust Batten' B 635th AAA AI
b '

Bn(M) was still in position at the Avranches-Pontaubau
Bridcre to assist the Armv AAA units in their dcfensc. \'1b . ,

Corps was racing wcstward into Brittany with the ~
i\rmorcd Division movincr toward Vannes, the 6th ArmOl

b

Division well on its way to Brest, and the 83rd Inran
Division attackincr St. ~'1alo. The 8th Infantn' Divisilto '
completed the occupation of Hennes.

Throughout the entire period no vital areas were hit
the enemy. 11le bridcres staved intact insuring a stead v Ac

,i b ~ .-

of men and materials to the units that continued to for
ahead.

The antiaircraft units of VIII Corps and the 113
AAA Group made the most of the opportunity of driy'
the Gennan Air Force from the skies. For the five
period of 1-5 August 1944 a summary of the operati
follows:

and tried to make their wa\" back toward the enemy areas
at night ...

On 30 July Battery A 489th AAA A\V Bn(SP) set up
an antiaircraft defense of the bridges north of Avranches.
The battery found itself engaged by German infantry and
artillery, but maintained the AAA defense of the bridges.

On 31 July the 777th AAA A\V Bn(SP), on passing
through Pontaubault, left Battery A at the bridge. The
Division Commander ordered an armored infantry platoon
to stay with the battery to protect it against snipers and
patrols.

On the mornincr of I Aucrust the 4th Armored Diyision
b b

crossed the Ayranches-Pontaubault Bridge and Battery 0
of .the 489th AAA A\V Bn(SP) was deployed around the
brIdge. At about 1500 hours on the 1st, Batten' A 473rd
AAt\ A\V Bn(Sp) arrived at the Avranches-P~ntaubault
Bridge. The 2nd platoons of Battery B and Battery 0
473rd AAA AW Bn(SP) set up the defenses around the
two bridges north of Ayranches.

The German Air Force as yet had not Hown any dav-
light sonies of any strength in 'the VIII Corps sector: HO\~'-
ever, during the late afternoon of the Ist August the attacks
started, with the German Air Force strafing convoys and
road junctions. All antiaircraft units, includincr some mov-
• 0
mg in convoys, £ave a crcxxlaccount of themselves. East of,~ 0
Sartillv the 455th Ai\!\ A\V Bn(M) accounted for two Cat
I's wi;h 1\151 fire. The 445th AAA A\V Bn(lvl) also en
route accounted for one Cat I with one round of 40mm
ammunition which was fired from the wheels. No damage
was sustained in the area.

On the night of I August, as the 489th and 777th Bns
prepared to reioin their units, the German Air Force struck
in strength. Approximatelv 45 raids were sustained, con-
sisting of about 237 enel;1\' aircraft. 11le claims for the
night's shootincr included 27 Cat I's, 2 Cat II's, and 3 Cat
Ill's. The 473~d A1\A A\\' Bn(SP) reponed that on two
separate occasions, as soon as firing was suspended on at-
tacking aircraft, a half track was moved to a near-by build-
ing to blast out snipers. '

On 2 August, the 119th AAA Gun Bn(M) moved into
the area. At this time the Infantry was being motorized and
an excerpt of the S-3 Report of the 119th states, "we have
been in position for 12 hours and the Infantry has just
started through." Battery 0 635th A1\A AW Bn(1\1) was
deploved around the Avranches-Pontaubault Bridcre., b

The German Air Force again struck in the area with 98
planes making 38 raids. Claims for enemy aircraft destroyed
and damaged continued to come in and a tally of the night's
work revealed 20 Cat I'~ and 3 Cat II's. '
. 11le period of 3 August saw the largest raids of the period.

The German Air Force launched a total of 296 planes in
47 raids. The claims at the end of the day were 19 Cat I's,
5 Cat II's, and 3 Cat Ill's. Batten' C 635th A1\1\ A\V
Bn(M) had moved into the area to' augment the defenses.
Units of the 455th AM A'vV Bn(M), 463rd A1\A A\V
Bn(i\ I) and 777th AAA A\V Bn(SP), assigned other mis-
sions in the area, also participated in the defenses of the
vulnerable areas. 'vVhen the attacks reached their peak,
traffic came to a standstill while personnel of the vehicles
took cover in the ditches at the sides of the road and
48



The following units were attached to the 113th MA
Group during the period:

Hq & Hq Brry 113th AAA Group
Col CHARLESJ\1. \VOLFF, 0-12424

119th AAA Gun Bn(M)
Lt Col EARLL. J\hCKELSOX,0-174267

128th AM Gun Bn(M)
Lt Col J. R. J\1. ALSTOX,0-196850 (deceased)

455th AAA A\V Bn(M)
Lt Col CHARLESH. SARGEXT,JR., 0-127021

473rd AM A\V Bn(SP)
Lt Col JA;\IESR. GIFFORD,0-21964

635th AAA A\V Bn(i\1)
Lt Col ALFREDJ. \V A..~G£;\IA..~,0-285649

445th AAA A\V Bn(J\I)-8th Inf Div
Lt Col KEXXETHG. DEGRAW,0-216508

453rd AAA A\V Bn(i\1)-83rd Inf Di\'
Lt Col GEORGE\V . TROUSDALE,0-189048

463rd AAA A\V Bn(i\1)-79th Inf Div
Lt Col ROBIXH. MCCORMICK,0-346836

489th AAA A\V Bn(SP)-4th Armd Div
Lt Col ALLEXJ\1. J\'IURPHY,0-171183

537th AA1\ A\V Bn(M)-90th Inf Di\'
Lt Col BEO\\'. RECER,0-240535

777th MA A\V Bn(SP)-6th Armd Div
Lt Col JOSEPHH. TWDIAX, 0-18116

Signal Corps Training Films
16mm with sound-All unclassified.

Film Bulletin

FB 231-Rocket Instrumentation; 15 minutes. This film
explains the various methods and instruments used to track
and record speed, distance and flight of rockets. This re-
corded information is used for improved rocket design and

.de\'elopment.

Traiuiug Film
TF 44-1524-4Omm Twin Gun Motor Carriage M 19;

17minutes. The film concentrates on the characteristics and
operation of the gun and mount, in two major parts:
mechanical functions of the piece and the duties of crew
members. \Vide use is made of slow motion, split screen
and freeze frame.

lArmed Forces Screen Report

AFSR 108- The Reserve Team; 20 minutes-This film
tracesthe role of the citizen soldier throughout the Nation's
history. It cites today's need for a reserve force capable of
rapid mobilization and expansion.

2\Jo. 219-V-2 Rocket-Assembling and Launching
~\Vhite Sands, New Mexico). 20 minutes.

No. Ml286-Defense of Antwerp Against the V-I. 20
minutes.

TF 1-3785, GUIDED MISSILES-Orientation of past
de\'elopments showing V-I, V-2 (Peenemunde), surface
toair and air to ground missiles. 27 minutes.

No. 219 and M 1286 are Signal Corps films and TF
1-3785is an Air Force film.

JANUARY-FEBRUARY, r950

These films are furnished to Reserve, National Guard
and Regular Army units and organizations upon request.
Requests for the three films should be submitted to the
Central Film Library at the Headquarters of the Army in
which the organization or individual is located. Letters
should be addressed to the Commanding General of the
Army, Attention: Signal Officer. The following list shows
the addresses of the Annies:

First Army-Governors Island, New York 4, New York.
Second Army-Fort i\leade, Maryland.
Third Army-Atlanta 3, Georgia.
Fourth Arn1y-Fort Sam Houston, Texas.
Fifth Armv-Fort Sheridan, Illinois.
Sixth Arn';y-Presidio of San Francisco, California.
i\IIilitary District of Washington-Fort Myer, Virginia.

In the event the guided missile film is not available at
an Army Central Film Library, it may be obtained from one
of the following Air Force Control Film Libraries:

Hq. Air Materiel Area, Olmsted Field, Middletown, Pa.
Hq. Mobile Air Materiel Area, Brookley Field, Ala.
Hg. Ogden Air Materiel Area, Hill Field, Ogden, Utah.
Hg. Oklahoma City Air Materiel Area, Tinker Field,

Oklahoma City, Okla.
Hg. Sacramento Air Materiel Area, McClellan Field,

Sacramento, California.
Hg. San Antonio Air Materiel Area, Kelly Field, San

Antonio, Texas.
Hg. Warner Robins Air Materiel Area, Robins Field,

Georgia.

Letters should be addressed to the Public Relations Of-
ficer at one of the Air J\'Iateriel Areas.
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The List Grows! *
*
*
*
*
*
*
*
*
*

*********

(Units of all components will be listed together in
the order of their percentages, beginning with the unit
with the highest percentage.)

(Each unit listed on the Honor Roll will be given a
one-year complimentary subscription to the JOURNAL.)

(Name of unit commander and date unit initially
qualified for the Honor Roll will be listed with the
designation of the unit.)

signed officers must be submitted annually by units
in order to remain on the Honor Roll.

6. Battalions with 90% of officers subscribing will
qualify for one star placed after the unit's designation
on the Honor Roll. Battalions with 100% sub-
scribers will qualify for two stars.

7. Groups and brigades cannot qualify for one star but
may qualify for two stars by having 100% subscrib-
ers.

*62nd AAA AW Battalion ISP)
16 January 1950-Lt. Col. Arthur F. Schaefer

*
*
*

*101 st AAA Gun Battalion 1M)
19 December 1949-Lt. Col. Henry J. Ellis, Ga. *

N.G. *
*
*
*
*
*

*

*7Sth AAA Gun Battalion
12 Janua ry 1950-Lt. Col. Francis Gregory

*713th Antiaircraft Artillery Gun Battalion 1M)
8 July 1949-Major W. B. Pollard, Jr." S.C.N.G.

678th Antiaircraft Artillery AW Battalion 1M)
8 July 1949-Lt. Col. M. T. Sullivan, S.C.N.G.

226th AAA Group
18 January 1950-Colonel John D. Sides,

Ala. N.G.

*40th AAA Brigade
16 January 1950-Colonel Morris C. Handwerk

39th AAA AW Battalion IMbll
12 January 1950-Lt. Col. Edworth T. Ashley

4th AAA AW Battalion
12 January 1950-Ernest A. Bush

**
*
*
*
*
***S03rd AAA Operations Detachment *

12 January 1950-Captain Peter E. Sweers, Jr.

*******

HONOR ROLL
***

1. To qualify for a listing on the JOURNAL Honor Roll,
units must submit the names of subscribers and total
number of officers assigned to the unit on date of ap-
plication.

2. Battalions with 80% or more subscribers among the
officers assigned to the unit are eligible for listing,
provided that the unit consists of not less than 20
officers.

3. Brigades and groups with 90% or more subscribers
among the officers assigned to the unit are eligible
for listing, provided that the unit consists of not less
than seven officers.

4. Units will remain on the Honor Roll for one year
even though they fall below the 80% requirement
during the year.

5. Lists of subscribers and statement of number of as-

"**88th Antiaircraft Airborne Battalion
16 April 1949-Lt. Col. Page E. Smith

**l1th Antiaircraft AW Battalion ISP)
12 May 1949-Lt. Col. Roy A. Tate

**228th Antiaircraft Artillery Group
8 July 1949-Colonel David W. Bethea, Jr.,

S.C.N.G.

-It*107th Antiaircraft Artillery AW Battalion 1M)
8 July 1949-Lt. Col. Thomas H. Pope, Jr.,

S.C.N.G.

**260th Antiaircraft Artillery Gun Battalion 1M)
28 July 1949-Major Archie C. Watson, Jr.,

D.C.N.G.

H30Sth Antiaircraft Artillery Group
25 August 1949-Colonel John S. Mayer,

N.Y.O.R.C.

**21 st Antiaircraft Artillery AW Battalion ISP)
14 October 1949-Major John F. Reagan

**S9th Antiaircraft Artillery Battalion ISP)
14 October 1949-Lt. Col. Landon A. Witt

**69th A~tiaircraft Artillery Gun Battalion IMbll
14 October 1949-Lt. Col. Alfred Virag

**19th AAA Group
21 December 1949-Colonel George R. Carey

*



NET WORTH
Surplus balance. January 1, 1949 ...
Add:

Excess of receipts over expenditures
SURPLUS BALANCE, DECHIBER 31, 1949

$70,830.5 3.

301.92
$71,132.45

ANTIAIRCRAFf JOURNAL
BALANCE SHEET -DECEi\IBER 31, 1949

ASSETS

Annual Financial Report

In accordance with the constitution of the Coa"st Artillery
.-\ssociation, the following annual statements of the Associ~-
!ion and JOURXAL are published for the information of all
.-\ssociation members and subscribers.

~f~

Revised Guided Missile Glossary Issued by
Department of Defense

The second issue of the "Glossary of Guided Missile
Terms" was released bv the Committee on Guided i\lissiles
of the Research and Development Board, Department of
Defense.

The glossary, first published in September 1948, includes
definitions of terms and words now in general usage which
have a different meaning when applied to the guided missile
field.

The glossary and the revision were prepared by a sub-
committee of the Committee on Guided Missiles of
which Dr. C. M. Hudson, Ordnance Department of the
Army, is chairman and Lieutenant Colonel J. A. \-Vhite,
Army Secretary of the Committee on Guided Missiles, is
secretary.

Defi~ing terms from "acceleration lateral" to "zoom,
the glossary describes the word "hunting" in guided mis-
sile parlance as "a condition of instability resulting from
overcorrection by a control device and resultant fluctua-
tion in the quantity intended to be kept constant."

f f f

ELECTRONIC NAVIGATION. Bv Lt. Co!. L. i\l.
Orman. Published jointly by \Vee~s System of Navi-
gation, Annapolis, Md. and Pan American Navigation
Sef\.ice, North Hollywood, Calif. at $4.50. 222 Pages;
67 Illustrations .

Colonel Orman is known to the readers of the AA JOUR-

XAL for his articles on radar. As a matter of fact, it was
these articles that gave birth to this book. A publisher liked
his approach to a technical subject in a nontechnical man-
ner and asked him to tackle the application of radar and
similiar devices to the field of navigation. The book is the
result.

"Electronic Navigation" is written for the user of radar,
loran and many of the other new postwar electronic aids
to navigation. \Vritten entirely without mathematical form-
ulae or those troublesome circuit diagrams that are of inter-
est only to the designer or repairman this book should help
the user of radar sets to get the maximum benefit from an
expensive gadget.

Subjects covered are radar, loran, decca, gee, con sol and
such auxiliary radar devices as corner reflectors, beacons,
remote indicators, chart comparison units, radar charts,
and radar prediction devices. Although written primarily
for the mariner an attempt is made to analyze the latest
trends in airborne electronic devices.

Of interest to the prospective purchaser of sets is an
appendix which lists available radar and loran with a state-
ment of their principal feature.

The large Glossary of terms and the appendix of ques-
tions and answers should make the book extremely useful
as a textbook.

290.00

927.09

S 1,954.32

23.07
231.00

15.41
$ 269.48

6,441.16

1,022.21
$ 6,445.67

2,949.53
244.55

$ 4,496.37

$ 1,277.29
25.00

68.31
24.00

1,983.73
270.00

1,080.00
$ 3,333.73

384.20

CURRENT ASSETS:
Cash on deposit .
Pett\' cash fund .
Acc~unts receivable:

!\ lerchandise accounts $
Subscriptions .
Armed Forces Talks .

Less reserve for bad debts .
Im'entorv of books .

I '
TOTAL CURRENT ASSETS ....
FIXED ASSETS:

\ Office furniture and equipment .. $ 8,233.16
Less reserve for depreciation ... 7,306.07

DEFERRED CHARGES AND OTHER ASSETS:
Inventory of office supplies ..... $ 929.90
Deposits with U. S. Government

Printing Office .
Deposit for copyright .

)
TOTAL ASSETS .

I
\ LIABILITIES AND NET WORTHICURHENT LIABILITIES:

Accounts payable $

I Credit balance, accounts receivable
District of Columbia sales tax ....

TOTAL CURRENT LIABILITIES
IDEFERRED INCOME .
1 :'\ET WORTH:

Surplus balance, January 1, 1949 .. S 3,335.49
Deduct, net loss for the year ended

December 31, 1949 3,600.46
Balance, December 31, 1949 - 264.97

TOTAL LIABILITIES AND NET WORTH $ 6,445.67

. U7'\ITED STATES COAST ARTILLERY ASSOCIATION
BALANCE SHEET AS AT DECEi\IBER 31, 1949

ASSETS
f Cash in bank .

~Iatured interest due on U. S.
Go\'ernment Bonds .

t Investments:
U. S. Government bonds. " $68,728.13

• Common stock 160.00 68,888.13
TOTAL ASSETS : $71,132.45
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COAST ARTILLERY ORDERSJ
DA and AF Special Orders Covering November 1 through
December 31, 1949. Promotions and Demotions not included.

COLONELS
Barager, Kenneth M., to Third Army, Camp

Stewart, Ga.
Featherston, John H., to Hq MOW, Wash, DC
Flagg, K. P., to 1123d ASU Office of the Sr A

Instr ORC, Hartford, Conn.
Goff, ]. L., to 4052d ASU AAA and GM Cen

Ft Bliss, Tex. '
Jacobs, J. P., to Second Army, Ft. Miles, Del.
Martin, M. ]., to Hq Fifth Army, Chicago, Ill.
Phillips, T. R., to Hq Second Army, Ft Meade

Md. '
Shumate, J. P., to First A II06th ASU HD of

Boston. Ft Banks, Mass.
Wolfe, W. J., to Second Army, Ft Meade, Md.
\\?ortman, V. W., to Second Army 2306th ASU

Ohio Mil Dist, Dayton, Ohio.

LtEUTENANT COLONELS
Ackert, T. W., to 31st AAA Brig, Ft Lewis,

Wash.
Alba, B. M., to First A 1225th ASU HD of

New York, Ft Tilden, NY.
Barber, J. T., to 4052d ASU AAA and GM

Cen, Ft Bliss, Tex.
Button, R. E., to OS of D, Wash, DC
Buynoski, A. S., to Stu Det Armed Forces Staff

College, Norfolk, Va.
Defrees, J. L., to AA and GM Br Arty Sch, Ft

Bliss, Tex.
DeRosa, John J., to US Army Pacific, Ft Shafter,

TH.
Gilman, S. I., to Stu Det Armed Forces Staff

College, Norfolk, Va.
Hendrick, Edward W., to OC of S, Wash, DC
Liwski, F. A., to Stu Det Armed Forces Staff

College, Norfolk, Va.
McGoldrick, F. M., to Stu Det Armed Forces

Staff College, Norfolk, Va.
Mahoney, William C, to 3355th ASU Florida

NG Instr State Arsenal, St. Augustine, Fla.
],[oore, J. C, to Stu Det Armed Forces Staff

College, Norfolk, Va.
Rehkop, R. G., to 1243d ASU Office of the Sr

A Instr ORC, Kearny, NJ.
Schermacher, A. W., to 4052d ASU AAA and

GM Cen, Ft Bliss, Tex.
Skinrood, N. A., to Stu Det Armed Forces Staff

College, Norfolk, Va.
Sommer, A., AAA and GM Cen, Ft Bliss, Tex.
Tall, C H., to 4052d ASU AAA and GM Cen,

Ft Bliss, Tex.
~ompson, M. H., to Army Members Joint Tech

Planning Committee, USAF, Wash, DC
Weld, S. L., to 31st AAA Brig, Ft Lewis, Wash.

\\Tilson, Daniel M., to OARMA, Taipai, Tai-
wan, Formosa.

\\'olfe, Y. H., to Stu Det Armed r"orces Staff
College, Norfolk, Va.

MAJORS
Barton, J. V., to 31st AAA Brig, Ft Lewis,

\X1ash.
Boggs, K. L., to Hq First Army, Governors

Island, NY.
Daugherty, L. S., to Stu Det Armed Forces

Staff College, Norfolk, Va.
Douglas, M. B., 40nd ASU AAA and GM Cen,

Ft Bliss, Tex.
Freshwater, H. J., to Armed Forces Sp Wpns

Project, Sandia Base, Los Alamos, N Mex.
Gillespie, J. J., to Stu Det Third Army, Air

Univ, Maxwell AFB, Ala.
Hilton, E. H., to Fifth A 5302d ASU. USA and

USAF Southern Rctg Dist, St Louis, Mo.
Huston, R. M., to Stu Det CIC Cen, Cp Hola-

bird, Md.
Knox, W. H., to 4052d ASU AAA and GM Cen,

Ft Bliss, Tex.
Nagel, J. R., to 6601st ASU Calif NG Instr Gp,

National City, Calif.
Reeves, C W., to Stu Det Third A, Air Univ,

Maxwell AFB, Ala.
Reinbothe, A. H., to Fifth A 5405th ASU USA

and USAF RCTG, Grand Rapids, Mich.
Williams, D. ~., Hq Fourth A, Ft Sam Houston,

Tex.
Winstead, E. D., to First A 1204th ASU NY NJ

Mil Dist, Ft Totten, NY.

CAPTAtNS

Brown, E. S., to Ft Eustis, Va.
Cargill, W., to First A 1104th ASU HD of Port-

land, Ft Williams, Me.
Chilton, C E., to First A 1104th ASU HD of

Portland, Ft Williams, Me.
Clark, R. H., to Stu Det CIC Cen, Cp Holabird,

Md.
Cushing, L. W., to 319th FA Bn 82d Abn Div,

Fr Bragg, NC
Dalton, M. A., to 11th Abn Div, Cp Campbell,

Ky.
Destefanis, V., to 1272d ASU Office of the Sr A

Instr for NG, New York, NY.
Diggs, R. A., to 2421st ASU ROTC Morgan

State College, Baltimore, Md.
Edwards, D. W., to 319th Abn FA Bn 82d Abn

Div, Ft Bragg, NC
Fico, G. J., to 60th AAA Bn, Ft Ord, Calif.
Hampton, W. D., to Fifth Army, Cp Carson,

Colo.

Kemper, G. E., to Stu Det Arty, Ft Sill, Okl~
King, C A., to 502d AAA Gun Bn, Ft Or

Calif. '
King, R. C, to 1123d ASU Office of the Sr.\

Instr, ORC, Hartford, Conn.
Mockbee, ]., to Hq & Hq Btry 19th AAA Gp.

Ft Meade, Md.
Mumford, H. F., to 4052d ASU AAA and Glt

Cen, Ft Bliss, Tex.
Seward, D. G., to 518th AAA Gun Bn, Ft Lew

\XTash.
Stolz, A. A., to 1129th ASU Hq NH Mil Oil"

Manchester, NH.
Trice, W. A., to 4th AAA AW Bn, Ft Mead<.

Md.
Tuliszewski, V. J., to Stu Det Lang Sch, MOnt

rey, Calif.
Williams, R. W., to 113th CIC Det Fifth A

Kansas City, Mo.
Wright, T. W., to 3239th ASU ROTC, Agricu

tural & Tech College, of NC, Greensboro, KC.

FIRST LIEUTENANTS

Bronnenberg, E. M., to 11th Abn Div, Cp Cam~
bell, Ky.

Brooks, A. C, to 78th AAA Gun Bn, Ft Le'il"Il.
Wash.

Brown, V. C, to Stu Det QM Sch, Cp Lee, Y.
Devine, J. A., to Stu Det Arty Sch, Ft Sil

Okla.
Hirschberg, T. V., to 75th AAA Gun Bn, F'

Meade, Md.
Hoyt, K. D., to Stu Det QM Sch, Cp Lee, V1
Hunter, E. H., to 80th Abn AA Bn, Ft BraU

NC
Ingham, H. L., to 502d AAA Gun Bn, Ft Or"

Calif.
Jackson, L. S., to 115th CIC Det Sixth A, f

MacArthur, Calif.
Johnson, W. A., to Stu Det Arty, Ft Sill, Okil
Jones, T. H., to 2d Armd Div, Cp Hood, Tex
Keehn, S., to Stu Det Army Lang Sch, Montetr<

Calif.
Kenney, W. J., to First A 1362d ASU, Ft Totter.

NY.
McGinty, H. Q., to Stu Det AA & GM Br,1:

Arty Sch, Ft Bliss, Tex.
Orzechowski, E. A., to Public Info Div D!

Wash, DC
Reif, F. W., to 7th Inf Regt, Ft Devens, Mn
Serpe, A. D., to Stu Det Arty, Ft Sill, Okla.
Troxell, J. W., to Sixth A 6404th ASU USA an:

USAF Rctg Main Sta, Butte, Mont.
Week, L. J., to Stu Det Arty, Ft Sill, Okla.
Williams, C L., to Stu Det AA and GM

Arty Sch, Ft Bliss, Tex.

ANTIAIRCRAFT JOURN1

"If a person consistently echoes the party line, he probably is a
communist. If he consistently agrees with every shift and change in
the communist press, he probably is a communist.

"If he consistently supports Soviet policies, he probably is a com-
munist. If a person consistently does ALL of these three things, he IS
a communist."-AFPS.
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